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PAVILION OF BOSNIA-HERZE- 
GOVINA AT THE PARIS EX- 
POSITION. 

IN the series of national pavilions is 
that of Bosnia-Herzegovina which is 
epresented in the illustration. It 
shows the recent development of this 
country, which forms part of the 
Austro-Hungarian empire, and the 
exhibits it contains illustrate not only 
the history of the country, but the 
progress which is being made in the 
arts and industries, agriculture, edu- 
cation, railroads, ete. The building 
has been designed by the architect, 
M. Joseph Markovie. It is somewhat 
of an Oriental character, but contains 
many diverse elements. The square 
tower represents one of the older con- 
structions designed as a means of de- 
fense, and the rest of the building is 
an ensemble of the various architec- 
tural types which prevail in the re- 
gion. The interior contains a high 
central hall, lighted from the roof. It 
is surrounded above and below by 
a series of galleries, which contain a 
large part of the exhibits. At the 
top is a frieze executed by Mucha, 
who, although reckoned among the 
Freneb artists, is of Slavonie origin ; 
if represents a series of characteristic 
scenes. In the corners are two horse- 
men in armor, one of whom is shown 
in the illustration. In the center of 
the main hall is a large diorama re 
presenting a market scene in the city 
of Serajevo, the capital of the country. 
lu frout of it are displayed a great 
number of fine rugs of Oriental design, 
and on each side are a number of 
looms to show the weaving processes. 
This industry is now being eucouraged 
by the government, which has founded 
a model workshop and training school 
in connection with the museum of 
Sarajevo. Two of the pupils of thi- 
-ehool, who have become skilled work 
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ers, are shown in native costume in one 
of the illustrations. The industry will 
have an important market at Vienna 
and Berlin, and is already making 
rapid progress. The art industries, 
whose main schools are at Sarajevo, 
are represented by a number of col- 
lections of porcelain, glass, inlaid and 
incrusted wetal work of high artistic 
value, ete. The tissues and embroi- 
deries executed at the government 
workshops are especially fine. 

A pumber of collections have been 
sent by the different archeological 
stations, representing objects of differ 
ent periods found in the tombs and 
excavations. These collections occupy 
a number of cases; among the great 
variety of objects may be wentioned 
a series of bronze fibule found at the 
necropolis of Glasniac, and a number 
of bronze sickles and other implements. 
The neolithic station of Boutmir has 
contributed wany interesting pieces, 
including a number of idols, iron dag- 
gers, bronze casques in the Etruscan 
and Corinthian styles, etc. A number 
of bronze fibul# come from the necro- 
polis of Gorica, and a highly orna 
mental set in embossed silver from 
Strbei, besides many bronze vases and 
pieces of pottery. Two large Roman 
mosaics, one of them containing por- 
traits, are also to be seen. A tum 
ber of trophies represent arms and 
armor of the middle ages, and some 
finely embroidered garments are 
shown, 

Near this collection is a model repre- 
senting an assemblage of farm build- 
ings, showing the construction of the 
dwelling house and outbuijdings, with 
a primitive water-mill; the farm im 
plewents are also shown in winiature. 
One of the rooms of the building has 
been fitted up to show the interior of 
a harem. The walls are of carved or 
painted wood, and the room contains 
a number of figures representing the 
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native costumes, besides the furniture and household 
articles, 

The upper part of the building contains a number of 
collections representing the various public works, rail- 
roads, the development of agricultare, educational 
systems, ete. A number of specimens of carved wood- 
work, such as is used in domestic architecture, are of 
interest ; besides, the front of a small dwelling house is 
shown in full size, with a shop in the lower part, in 
which a shoemaker selis bis wares. A staircase leads 
to the upper room, which has a porch at the side in 
ornamental woodwork. The collection includes a 
number of maps and hydrographic charts. The state 
railroad system is represented by a fine collection of 
transparencies showing picturesque views along the 
different routes, and a full-size reproduction of a sleep- 
ing-car section is to be seen. The products of the 
country are well displayed ; among the principal of 
these are wool, silks, wines, tobacco, honey, ete. The 
government agricultural stations have sent collections 
of the grains found in different parts of the country, 
and have arranged a pyramid of grain specimens, show- 
ing the cultivation at different heights above the sea 
level, ranging from 300 to 4,200 feet. Prunes form one 
of the staple products of the country and are well 
represented, as well as bee-hives, honey, and bees wax. 


AMERICAN MACHINERY BUILDING AT 
V 


‘LNCEN NES. 


As all the American machinery exhibits could not be 
contained in the space allotted for this purpose in the 
Champ de Mars buildings, a special building was 
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erected at the Vincennes Annex, in which most of the 
leading American firms were represented ; the greater 
number of these had also exhibits at the main part of 
the Exposition. The building was erected by the Berlin 
Iron Bridge Company, the skeleton frame being over- 
lain with white staff. The building is about 350 feet 
long and 120 feet wide, thus affording a large fluor 
space, In the center there was a Shaw electric travel- 
ing crane of 30 tons capacity and a 33-foot span. The 
macbinery was operated entirely by electric motors, 
most of these ranging from 5 to 15 horse power. The 
current was supplied by a generating plant in one 
corner of the building; in the boiler room there were 
two Climax upright boilers, which supplied a Ball 
engine of the horizontal type, which drove a Bullock 
dynamo of 200 kilowatts capacity. 

One of the most interesting exhibits was that of the 
Ingersoll-Sergeant Drill Company. It contained a cross 
cowpound Corliss engine and air compressor of a capac- 
ity of 615 cubie feet of free air per minute, and a second 
cowpressor of 382 cubie feet capacity ; these compress- 
ors were used to furnish power for some of the ma- 
chines which were iamtell be cowpressed sir wotors, 
and a line of 4-inch piping was laid to the Transporta- 
tion building, 100 feet distant, where some of the air- 
brakes and signals were operated. The exhibit in- 
clades one of the large track-channelers made by the 
company, shown in operation. This is a machine of 
improved type used to cut out dimensioned stone or 
in canal or general excavation work where it is neces- 
sary todoa great deal of rock-cutting. In the work 
on the Chicago Drainage Canal thirty-five of these ma- 
chines were used, giving about 160 square feet of cut- 
ting perday. The bar channeler is a smaller machine 
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of the same type intended for marble, slate and other 
quarries. A number of the well-known rock drills are 
shown, besides a type of pneumatic coal cutter which 
is now largely used in the United States. Another ex- 
hibit which interested European visitors was that of 
the Chicago Pneumatic Tool Company. The tools for 
drilling, riveting, tapping. ete., were operated by 
sinall compressed air motors. The motors were con- 
tained in a cylindrical box of small size and are con- 
nected directly to the tools, thus forming a compact 
and portable device. The Boyer pneumatic riveter 
was also shown, together with sawples of the work 
done by the different tools. In a shed outside the 
buiiding was mounted a part of a skeleton iron build- 
ing framework, with the riveting and drilling tools in 
operation to show the method. 

The Bethlehem Stee! Company showed its new steel 
turning process, which has been in practical operation 
in the three machine shops of the company for a little 
overa year. The exhibit showed a lathe driven by an 
electric motor turning steel with cutting speeds fully 
two to three times faster than before used. Three 
grades of steel were turned off in the lathe, with a 
depth of cut of 4 inch and a feed of ,y inch, represent- 
ing the average of general practice. ith this stand- 
ard cut the soft steel was turned off at a speed of 150 
feet per minute, and the medium and hard steel at 60 
and 15 feet respectively. The cutting tools were wade 
by a newly invented process which gives them the pro- 
perty of cutting ata very high working heat, and, in 
fact, the tool retains its cutting edge at a visible red 
heat, thus presenting a novel and remarkable phe- 
nomenon. The process is the invention of Messrs. F. 
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W. Taylor and Maunsel White, employes of the com- 
pany. It is stated that the average weight of metal 
removed per hour per tool is increased from 31°2 pounds 
to 137°3 pounds, showing a gain in actual work of 340 
per cent. The Rand Drill Company had a large ex- 
hibit showing air-compressors and rock drills. The 
largest of the air-compressors has a capacity of 250 
horse power. Another type of smaller size is mounted 
direct with a Pelton water wheel. An interesting type 
of air-compressor is the small upright machine with 
two steam and two air cylinders adopted by the United 
States navy for compressing air for torpedo cylinders ; 
it gives acompression of 15,000 pounds per square inch. 
The most improved types of American machine tools 
were well represented. he Niles-Bement-Pond Com- 
pany had one of the largest exhibitsof heavy machine 
tools, showing large engine lathes, planers, borin 
mills, radial drills and other machines. The Pratt 
Whitney Company had also a large exhibit of machine 
tools. Embossing and stamping machines were shown 
by the E. P. Bliss and the Ferracute Machine Compa- 
nies, each of which had a large exhibit of presses for 
brass goods, tinware, coins and badges, ete., showing 
samples of the work done by each. The Brown & 
Sharpe Company had one of the most interesting ex- 
hibits; besides the scales, rules and smaller measuring 
instruments, a large measuring machine was shown, 
which is used to determine the accuracy of standard 
gages Sand other articles which must be finished to ex- 
act size. The machine on exhibition reads to 0°0001 
millimeter (0°000004 inch); it resembles a standard 
gage on a large scale; one point is fixed on a horizontal 
scale at one end of the instrument by a microscope 
with cross-hairs, and the reading is made by a circular 
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seale and vernier at the other end. The compan 
showed also a number of machine tools, such as mill. 
ing wachines, automatic turret machines, ete. The 
Norton Emery Wheel company had a pavilion whose 
fagade was constructed with columns formed of emery 
wheels; the interior contained an extensive exhibit of 
emery and corundum wheels, bricks and sharpening 


stones. One of the | exhibits was that of the 
Fay & _- Company, in which were shown the most 
improved types of wood-working machinery. 
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(Continued from SurrLement, No. 1300, page 20833.] 
HIGH-WATER PROTECTION METHODS ON 
LOWER MISSISSIPPI RIVER.* 


By WiLLIAM JoskEPH HARDEE, Member American 
Society Civil Engineers ; Member Louisiana Eugi- 
neering Society. 


As dollies have not been extensively used along the 
river, a brief description of them is pertinent. A dolly 
is a stick of square or rectangular shaped timber of 
varying size and length, according to the driving power 
desired, near to the outer end of which, at proper 
working distances apart, are nailed cross-strips or 
hand- boards to furnish convenient grasp for raising it. 
The infer end rests on the ground or a platform, and 
is held in position by several stakes or pegs driven 
about it, the ground end being but slightly lower than 
the outer end to maintain the dolly on something like 
a horizontal plane. Enough men are put at the Ene. 
boards to readily raise the outer end of the stick 
several feet above the object to be driven. The stick 
is raised and sharply let fall alternately until the ob- 
ject is driven to the desired depth. Great care should 
be observed in selecting the position for the sheet pil- 
ing with reference to the location of the leak or leaks 
and the character of the soil composing the embank- 
ment. The very least possible penetration by the 
sheet piling is desirable, to reduce vibration and avoid 
weakening the embankment by cracking or loosen- 
ing it. In dealing with soils which easily crack or 
loosen when penetrated, the sheet piling should never 
be driven into the body of the embankment. Sheet 
piling should also be driven in the shortest possible 
time. 

During the flood of 1892 a crevasse was caused by in- 
experienced wen driving sheet piling into the embank- 
ment at Tessier’s Plantation, Pontchartrain District. 
There were three 3-inch holes in the levee at that place, 
discharging within a few feet of each other at the land 
base of the levee. These holes had existed for some 
years. and had been frequently observed. In those 
days many such leaks existed at numerous places in 
that levee district ; a few only of them were considered 
to seriously menace the safety of the levee, and those 
few were cut out when the river was low. But the 
great majority were allowed to remain undisturbed. 
Just before the flood reached its maximum stage, some 
of the leaks which had been allowed to continue showed 
serious symptoms, and the Levee Board decided to 
stop allofthem. In this task a number of the bridge 
gangs of the Yazoo and Mississippi Valley Railroad 
were employed. A small gang of men, without ex- 
perienced direction, commenced work during the after- 
noon driving sheet piling into the river slope of the 
embankment at Tessier. 

Mr. J. W. Ross, a nearby resident and ex-member of 
the Levee Board, has since told me that he was present 
during a part of the afternoon the sheet piling was 
being driven ; that before any of the piling was driven 
the holes were discharging clear water, free of sedi- 
ment, and that the holes gave no evidence that en- 
largement was in progress ; but that after a few planks 
had been driven the holes commenced to discharge 
muddy water and large quantities of sediment. There 
was no relief gang, and work was discontinued at 
nightfall, at which time some six or eight pieces of 
plank had been driven. At about nine o'clock that 
night the levee collapsed, and the river poured through 
the opening. There is scarcely a doubt that the piling 
cracked and loosened the earth in the embankwent, 
causing it to erode rapidly, and that the sheet piling 
was the direet cause of the failure of the levee. 

Another but more costly method for stopping leaks 
having their intake ends on the front slope of the levee 
or within reasonable working distance of the base of 
the levee, is to drive vertically two lines of 1 by 12-inch 
beards, not necessarily arranged to make close joints, 
from 3 to 6 feet apart (distance regulated by height of 
structure), with just enough penetration to furnish 
good toe hold, sufficiently braced longitudinally and 
laterally to afford required rigidity. This structure is 
built in a continuous length from the levee to a point 
beyond the intakes and back to the levee, and, after 
the woodwork has been completed, the interior formed 
by the two lines of plank is filled with earth. The 
structure is commonly called a wud box. Sometimes, 
owing to scarcity of materials or to inexperience of 
those doing the work, a single line of 1-inch plank was 
driven, and the entire space between it and the levee 
was filled with loose earth or sacks filled with earth. 
This form of structure is called a bulkhead. It is 
manifest that either buikheads or mud boxes, like 
sheet piling, are worthless unless the sore itself, the 
intake end of the hole, is reached and covered. The 
writer has seen a large amount of all three of the 
kinds of work described which failed to accomplish 
any good. 

Of the three methods named, sheet piling, when prac- 
ticable, is recommended. It is equally effective, less 
expensive, and most quickly put in place. 

When a hole develops serious symptoms and its in- 
take end cannot be located, it must be treated in 
~ most substantial manner possible at the discharge 
end. 

During the flood of 1890 the writer experimented with 
light sheet iron cylinders of different lengths, having a 
diameter varying from 10 to 18 inches; they were 
equipped with soldered handles at intervals to afford 
good hand hold. To reinforce the cylinders at the 
base about ten cubie yards of earth was piled in coni- 
cal shape about the hole, a swall drain being left tem- 
porarily to take off the water flowing through the hole 
in the levee. As soon as the earth was in place, the 
iron cylinder was clapped over the hole and foreed into 


* Read before the Louisiana Engineering Society at adjourned lai 
meeting, June 18, 1900, ° _ 
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the ground by the weight of as many men as could 
get hand hold. The surrounding earth was simul- 
taneously tamped about the cylinder. Not more than 
two out of a dozen of the cylinders proved successful ; 
none of the large ones, over large holes, were success- 
fal. The water at first rose rapidly in the cylinders, 
but gradually diminished in rate until it stopped rising 
altogether. Generally the water found a line of less 
resistanee, and broke out through the ground only a 
few feet away. 

The common method of treating a leak at its dis- 
charge énd is by building what is locally termed a 
horseshoe.” which is nothing more than a mud box, 
such as has been already described, built on the land 
side of the levee, and of such length as may be neces- 
sary to leave a good margin of ground on all sides of 
the leak. While it is expensive, this method is certain 
in its results if the levee is not too largely infested with 
leaks, and is recommended in cases of serious leaks 
when the intake end cannot be definitely located. In 
the past, when lumber was not available and sacks 
were at hand, “horseshoes” were constructed by 
pyramiding sacks filled with earth. Such a structure 
is unnecessarily expensive, and should be discounte- 
naneed, 

During some of the past floods the writer has known 
short lengths of levee to be so infested with leaks that 
application of all the several remedial measures which 
have been mentioned did not assure the safety of the 
levee. In such cases collapse was anticipated, and, to 
provide against disaster, several lines of cribs (the 
number of lines being regulated by the depth of 
the water in which the structure was placed) were 
built and filled with sacks filled with earth. In other 
words, the crevasse was closed before it occurred. 
The cribs were so placed as to extend well beyond the 
base of the levee and at both ends to join sound em- 
bankment. 

These very bad places were the result of neglect ; of 
failure, when the river was low, to cut out leaks 
which were known to exist, but which were allowed 
year by year to extend and enlarge until the levee be- 
came thoroughly rotten and searcely wore water-tight 
than a sieve. 

The improved condition of the levee line and the at- 
tention which is now usually devoted annually to re- 
pairs and maintenance warrant the belief that such 
extreme cases of bad levee as have just been described 
are things of the past. 

The treatment of leaks should in the future be more 
simple and at the same time less expensive than in the 
past. To-day much more is known of their character 
and how to deal with them ; and the best remedy only 
of the past should be applied until some more sue- 
cessful remedy is evolved. It is contemplated, of 
course, that none but experienced men will direct the 
work, and that suitable materials with which to do 
the work properly and economically will at all times 
be at hand. 

The foregoing remarks refer to leaks of an ordinary 
character, but as very extraordinary leaks sometimes 
occur, it is thought advisable to describe one that 
came within the writer’s experience and how it was 
treated, as under similar circumstances the same treat- 
iment would seem to be the best and should be ap- 
plied. The following is quoted from my report of the 
1897 flood : 

‘* During the morning of April 27, when the water 
was at 52on the Vicksburg gage, a large leak deveioped 
under the Clagget levee (644-R). At this place both 
the levee and surrounding soil are light loam. In the 
rear of the levee within 30 feet of its base there is an 
old burrow pit about 8 feet deep with almost vertical 
side next to the levee. Without previous warning a 
6-inch stream of water spurted out of the wall of the 
pit midway its height ; it did not merely run out and 
trickle down, but shot out as if ejected from a hose. 
Its force was so great as to churn the water into foam 
in the pit into which it was discharged. There are 
many theories as to the origin of this leak, but its 
eause will never be known unless the embankment 
should be cut and the hole traced. 

‘*It is more than likely a series of disconnected holes 
or small cavities existed under the levee, due either to 
burrowing animals or decayed vegetation, or probably 
both, and under the pressure of water there was leak- 
age from one to another, attended with a certain 
awount of wash which continued until the several 
holes were connected and made a free passage for the 
water through one large channel, where the water 
burst out as deseribed. 

‘A large force was immediately summoned, and a 
semicircular wall of sacks built about 6 feet high 
around the discharge end. The interior space rapidly 
filled, and the sacks were soon overtopped. In the 
ineantime a large force of teams was put to work, and 
a ran-around commenced about 100 feet in rear of the 
main levee and designed to be about 250 feet long when 
completed. An opening was left in it as an outlet for 
the overflow until the new embankment was thought 
sufficiently high with proper cross-section to hold the 
filled basin, then the opening was closed. The basin 
filled rapidly at first, then more slowly; at the end of 
two days it was found that the basin was still filling, 
and would overtop the run-around. The teams re- 
sumed work, and the embankment was raised 3 feet. 
The basin continued to fill, but as the river commenced 
falling in a few days, further raising was not necessary. 
It now stands with an 8-foot crown, about 2 to 1-inch 
side slopes, and a grade about 3 feet lower than the 
highest point reached by the river.” 


SLOUGHING. 


When water has stood against an earthen embank- 
ment for a sufficient time to saturate it, there is always 
considerable seepage caused by the river water perco- 
lating through the pores or interstices of the embank- 
ment. The amount of seepage is usually governed by 
the porosity of the soil composing the embankment. 
See is not usaally free in embankments composed 
of clayey materials; when seepage does seem to exist 
in them to a considerable extent, it is more properly 
leakage due to cracks in the embankment caused by 
contraction in drying out or to unequal shrinkage. 
Seepage is freest in embankments composed of sandy 
soils ; the coarser the grain of sand the freer the seep 
age, because the sojl does not. beeome sufficiently com- 
pacted daring the time the embankment is construct- 
ing to render the mass impervious to water. Voids are 





of large or small size, depending on the coarseness of 
the grains of sand. Under water pressure the voids 
soon become connected and form numerous minute 
channels, which wash and enlarge as the flood is pro- 
longed or the pressure increased by greater height. 

Seepage produces a general softening or rotting of 
the land slope of the embankment, The soil at this 
point often becomes semi-fluid, and, if the slope be 
steep, a part of the embankment will slough or slide 
out, producing a corresponding loss of cross-section. 
The writer has never known a first slough to extend 
higher up than one-half of the slope of the levee. If 
the seepage be not stopped, a second slough will occur 
higher up as soon as the face made by the first slough 
has been reduced to a semi-fluid condition ; this action 
will progress in steps until the embankment has 
sloughed across its entire cross-section as far as the 
water. Its action being progressive, sloughing does 
not constitute an element of great danger, for there is 
always ample time to stop it; treatment is simple if 
the principles involved be understood. 

To arrest sloughing, good land-side drainage and 
stoppage of the seepage are essential. A competent 
drain ditch should be cut, about 2 feet clear of the 
base of the levee. to conduct the seepage water as fre- 
quently as possible to some natural line of drainage in 
the rear of the levee. Additionally, numerous small 
V-shaped gullies, an inch or so only wide and deep, 
should be cut in the land slopeof the levee to prom tly 
deliver the seepage water to the drain ditch. The 
position and size of the drain ditch and gullies should 
be such as to assure the removal of the seepage water 
as fast as it comes through the embankment, for if 
this water is not allowed to stand, the land slope will 
not become water-soaked and its integrity will be pre- 
served. 

The next step is to —- the seepage ; this is effected 
by dumping loose earth into the water in sufficient 
quantity to cover the submerged front slope with a 
blanket of fresh soil several inches thick, the coarser 
particles of which will be sucked into the interstices or 
sinall channels. These soon expand from wetting, and 
shortly the seepage will be ‘‘choked.” The layman 
who sees this work in progress will immediately classify 
duwping.loose earth in the water as sheer nonsense, 
but. as a matter of fact, the good effect will manifest 
itself in a short while after work has been commenced; 
at first by reduced seepage, a little later by entire 
stoppage, and ultimately by the mass drying out and 
showing no further inclination to move. 

If sloughs be treated when they first occur, or, bet- 
ter still, before they occur, when their approaching 
occurrence is clearly indicated to the experienced eye 
by the presence of excessive moisture of the land slope, 
much annoyance and expense can be avoided. As the 
treatment of sloughs is necessarily expensive when a 
number occur in close proximity and the supply of 
labor is limited, they may be only partially instead of 
wholly treated; that is, in lieu of putting a large 
enough blanket of loose earth on the river slope of the 
levee to provide against further seepage during the en- 
tire flood period, only a small blanket need be put 
on, just enough to stop the seepage for a few days. 
The wheeling runs should be left in position, and, as 
soon as seepage again manifests itself, work should be 
resumed until the flow is once more stopped. In this 
way aforce of fifteen to twenty men may be kept 
nearly constantly employed working from slough to 
slough. 

It is usually the case, when a slough oceurs and an 
inexperienced man tries to correct it, that he will en- 
deavor to restore the lost cross-section with earth or 
sacks. This does no good, but rather tends to aug- 
ment the trouble, because the slough is thereby ren- 
dered wore difficult to drain, and at the same time 
that much more weight is put on the semi-fluid mass 
to squash it out, which invariably pulls with it some of 
the remaining good embankment. He does this be- 
eause he does not understand what produces the 
slough. He does not know that it is caused by too free 
leakage through the embankment and inefficient land- 
side drainage. 

The writer received his first lesson in treating 
sloughs by observing men at work about a fleet of coal 
barges. If a barge starts a seam leak, it is impractic- 
able to dig away the coal to get at it. It is equally im- 
practicable to detect the leak by feeling along the 
outer or water side of the barge, as the inflow is too 
light to be detected by the hand, and then, again, as a 
loaded barge draws from 8 to 9 feet of water, it would 
oftentimes be impossible to reach the leak by hand. 
But the coal barge man has a supply of coarse sawdust, 
and by means of a long handle, to which it is attached, 
lowers a cup of sawdust in the water within close 
proximity to the leak, shakes it gently, just next to the 
barge, and, as the sawdust floats out of the cup, some 
of it is drawn into the crack and becomes wong et it 
very shortly gets wet and swells, and the leak is 
choked. The same principle applies to stopping 
sloughs. 

SINKING. 


Sinking embankment is treacherous and requires 
the most careful attention and the exercise of good 
judgment in its treatment to prevent disaster. It is 
treacherous because its action is sudden and not 
always attended with premonitory signs, and good 
judgment must be exercised in treating it, lest the 
remedial measures prove destructive. A troublesome 
feature which attends the care of a sinking levee is 
that it is invariably situated in an ill-drained swamp, 
which soon fills up with seepage or rainwater, and 
earth with which to repair it is not immediately ac- 
cessible, having generally to be transported a long dis- 
tance on barges. At the present time there are only 
two lengths of sinking levee in the Fourth District. 
One of them, which covers about 2,000 lineal feet, is at 
Kempe in the Lower Tensas District, and the other, 
which is a small affair about 50 feet long, is at Point 
Manoir in the Atchafalaya District. 

Several sinking levees, of greater lengths and at- 
tended by subsidence of greater extent than the two 
levees just mentioned, have been experienced in the 
past, but after much work they were made secure. 
The most aggravated cases of sinking seem to have a 
limit of sabsidence, and it is only a question of con- 
tinuing to pile on earth to secure a substantial em- 
bankment. The levees at Kempe and at Point Manoir 
suculd therefore be made secure in time. . 
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A levee sinks because it is built on a foundation com- 
of quicksand or some other equally soft or semi- 
iquid material, the power of which to sustain weiglit 
is governed by the degree of moisture contained at the 
time the weight of the embankment is put on. It has 
sometimes occurred that the sustaining power has, 
during construction, been sufficient to support the em- 
bankment, and no movement has taken place until 
some later date, when the strength of the foundation 
has becowe impaired by being excessively wetted. 

It has been the general experience, however, that all 
aggravated cases of sinking levee have been attended 
by considerable subsidence during construction. 

As the weight of the embankment is the direct cause 
of the sinking, care must be observed not to add, dur- 
ing a flood, more earth than is actually necessary to 
hold the water. As the embankment subsides, the 
very slightest ible addition should be made to main- 
tain an elevation several feet above the water surface 
and the narrowest width of cross-section that will re- 
sist seepage. This will entail almost continuous work 
of small amount rather than a large amount at inter- 
vals. It must not be forgotten that if a large amount 
of earth should be added in a short space of time, the 
rate of sinking will be accelerated, and the addition 
will do more harm than good. 

Sinking embankment seldom subsides uniformly. 
Parts of it sink faster than others, causing the levee to 
crack longitudinally. There is usually one large crack 
along the crown of the levee, though sometimes other 
but smaller parallel cracks occur. Care must be taken 
to keep the water excluded from all or as wany of the 
cracks as possible, particularly the largest one. As 
soon as water enters a crack, hydrostatic pressure ix 
exerted on the section of embankment in the rear of 
the crack, and the remaining embankment in front of 
the crack is rendered valueless as a factor of strength in 
resisting the pressure of the river. For this reason the 
addition which is made to keep the top of the levee 
above the water surface should be placed as far as 
practicable to the water side of the crack. Lateral 
cracks which would let the water into the longitudinal 
cracks must be guarded against and immediately 
stopped if any occur. If, as is somewhat common, there 
is seepage through a sinking embankment, prompt 
measures inust be taken to remove the seepage water 
in the manner described for treating sloughs, As much 
depends upon keeping the levee dry, it is advisable to 
spread tarpaulins on the entire sinking levee or at least 
cover the large cracks while rain is falling, to prevent 
wetting and to exclude rainwater from the cracks. 

A sinking levee may be compared toasick baby, 
and requires the same continuous attention and care. 
As only a small margin of safety exists, a competent 
force, equipped with ample materials, should be re- 
tained at the levee night and day, prepared to care for 
emergencies at a moment's notice. 


WAVE-WASH. 


Wave-wash is common on levees exposed to full wave 
action and not protected by a close growth of grass or 
some artificial deviee. It is a much overrated danger, 
and has been the cause of the needless expenditure of 
large sums of woney in the past. Wave-wash is mis- 
leading in its appearance ; in nearly every instance its 
worst feature is visible, but the inexperienced invari- 
ably conceive the idea that the vertical face made by 
the wash extends to the base of the levee and that the 
cross-section of the levee has been so much reduced 
as to seriously endanger the embaukment. As a matter 
of fact, the deposed soil settles into position just under 
the water surface, and the reduction of the cross-sec- 
tion is no greater than is apparent above the water 
surface. 

There was a time in the past when the cost of mov- 
ing earth was comparatively high, and it was less ex- 
pensive to prevent a part of the levee washing away 
than to allow it to wash away and afterward replace it. 
But this condition no longer exists ; under ruling prices 
for moving earth it is cheaper to restore wave-wash 
than to prevent it with revetment. Revetment should 
therefore not be resorted to until the safety of the 
levee is endaugered, which, in the writer’s opinion, is 
not until the crown itself has been attacked. It is ac- 
cordingly recommended that no steps be taken to ar- 
rest wave- wash until the vertical face it cuts has reached 
the river edge of the crown of the embankment. 

When revetment is used, as its service will be but 
temporary, the most inexpensive structure should be 
employed. Such a structure consists of posts 3 x 3 
inches or 4 X 4 inches, driven into the river slope of 
the levee and inclining toward the levee at an angle 
of 15° to 20° from vertical; the upper end of these 
ae should be rendered immovable by 2 xX 6-inch 

races connecting them with a short piece of 4 x 4 
inches or 2 < 6 inches, called an ‘ anchor,” driven in 
the crown of the levee. ‘The posts should be placed 
not more than 6 feet apart, to give the structure suffi- 
cient rigidity to resist the buffeting of the waves. To 
the outer face of the ts must be nailed 1 x 12 inch 
boards, laid horizontally, care being taken to have the 
bottom board everywhere throughout its length rest 
firmly on the slope of the embankment to prevent 
under-wash. It is not usually necessary to maintain 
the boarding higher than 2 feet above the water sur- 
face to provide against destructive overwash. If revet- 
ment be placed in the early stages of a flood, the posts 
should be made long enough to stand such additional 
plank as the rising river may afterward necessitate. 


EXCESSIVE EROSION AT SALIENT ANGLES. 


This is a danger which is not often encountered, and 
it may be easily provided against ; its existence is di- 
rectly due to the inexperience or inattention to duty 
of the constructing engineer. 

Acute salient angles are rarely put in new levee 
lines ; the most acute angles put in new levee lines are 
the re-entering angles. Acute salient angles in the 
controlling line of levee are usually found at the _— 
tion of a new levee with an old one. If such a june- 
tion oceur behind a sharp point in the line of the river, 
it will be subjected to excessive velocity of the current. 
When the river is extraordinarily high, the distanee 
across a point isso much shorter than the length of 
the channel around the point that the river pours 
across the some with increased velocity. This exces- 
sive flow should be restrained from exerting any in- 
fluence on the controlling line of levee by leaving the 
old levee, which the new levee adjoins, undisturbed for 
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several hundred feet from the junction. In building 
new levees it is a common practice to cut away the old 
levee, which may be nearby, to secure better building 
material and at the saine time to reduce the length of 
haul. There is generally no objection to doing this, 
bat in cases of salient angles, which, under the circum. 
stances above related, would be exposed to excessive 
wash, the practice should be omitted. 

If, however, a salient angle should be washing at a 
dangerous rate, the wash way be arrested by construct- 
ing a wing dam to check and divert the current. A 
suitable and inexpensive wing dam consists of a crib 
similar to that described under the head of * Leaks,” 
built at an angle of about 45° to the axis of the flow on 
the upper side of the salient angle. The wing dam 
should be commenced at a point on the levee about 50 
feet above the angle, and extended so far that its outer 
end reaches to or overlaps the salient. 

CUTTING. 

Cutting a levee by malicious or insane persons can be 
prevented only by closely guarding the line while the 
water is near enough to its top to permit the work of 
cutting to be done in a short time. Remedial mea- 
sures are of no avail; preventive measures alone must 
be ewployed. 

EQUIPMENT AND ORGANIZATION. 

To execute most economically, as the exigencies of 
the situation demand, any of the various kinds of 
work which have been described, suitable tools and 
materials and ample labor under competent direction 
must be at hand. As has been stated, much waste has 
resulted in the past from the use of other than the ma- 
terials best suited, because the most suitable materials 
were not available, and from incompetent direction of 
the work. In protection work, as in other things, ‘a 
stitch in time saves nine.” Much expense may often 
be avoided if a weakness be discovered in its incipiency 
and promptly corrected. 

No high-water protection system can be complete 
without good transportation and good communication 
facilities. To make tools and materials readily avail- 
able, supply depots should be established every five 
miles along the levee line, and these depots should be 
connected by telephone service. 

Each of these depots should be provided with a 
house in which to store tools and materials and inci- 
dentally to furnish sleeping and eating quarters for 
watchmen and workmen ; each depot should be equip- 
ped with two small flatboats to move tools and wate- 
rials to points where they may be needed. 

By the time the river has reached 42 feet at Vicks- 
burg, and later on 42 feet at Red River Landing, there 
should be an inspector in the field having general 
supervision of the high-water work for about 135 miles 
of levee line. He should keep constantly moving over 
the line to instruct his assistants and to see that they 
tert discharge their duties; he should also —_— 

imself informed as to the materials on hand as well 
as those which may be required. 

Under his direction there should be inspectors hav- 
ing local supervision of the work on 20 miles of the 
levee line each. These men should inspect every 
foot of the levee line on their beat at least once in every 
twenty-four hours. As soon as they arrive on the 
ground, the embankment should be thoroughly cleared 
of all weeds and coarse vegetation, and the grass should 
be mowed close to the surface in order to fully expose 
the entire surface to the closest scrutiny. At the 
same time, existing drain ditches near the land base of 
the levee should be cleared and put in good order. 
If such ditches do not exist, they should be promptly 
eut. As the river rises, or the amount of protection 
work increases, the 20-mile beat should be reduced to 
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such a length that the inspeetor can inspect every 
foot of it daily, and otherwise give it proper attention 
and competently direct all necessary work. 

Whenever the water in the river gets within 3 feet 
of the crown of the embankment, a reliable day and 
night watchman, in addition to the inspector, should 








1301. December 8, 1900. 





ecoln, England. In large engines, especially when 
working with steam of a high pressure, the power ab- 
sorbed in working thie slide valves is very considerable, 
amounting in extreme cases to as much as 10 per cent. 
of the total power exerted by the engine. All this, of 
course, is power wasted, and it has too lopg been the 


























ROBEY COMPOUND ENGINE—CROSS SECTION. 


be placed on every 24¢ miles of the levee line, and the 
watchmen should be required to constantly patrol 
their beats during during the night as well as during 
the day. If dangerous places develop, no matter what 
the height of the river may be, a day and night watch- 
man should be retained at each of such places in ad 
dition to the patrol watchman. 


THE PARIS EXPOSITION—COMPOUND 
ENGINE. 


WE illustrate the new compound electric light en- 
gine exhibited by Robey & Company, Limited, Lin- 


practice to regard it as a necessary evil. There are 
wany valve gears in use which get rid of this objection 
more or less successfully. Usually their complication 
has proved a bar to their usefulness, wany steam users 
preferring the old-fashioned slide valve to the wulti- 
plicity of small moving parts which appear to be the 
distinguishing feature of many modern valve gears. 

In the Richardson-Rowland patent trip gear, with 
which the engine we illustrate is fitted, directness of 
action and siwplicity are strikingly evident. The or- 
dinary slide valve is discarded in favor of a couple of 
double-beat lifting-valves, one for each end of the 
eylinder. These are situated close to the extremities 
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of the piston’s travel, so that the clearance or waste 
room to be filled with steam at each stroke is reduced 
to an absolute minimum. 

Referring to the cross-section of the evlinder, which 
shows very clearly the whole of the gear for one end of 
the evlinder, it will be seen that the small eccentric 
rod, C, is enabled to act upon the valve, A—which is 
in equilibriuam—by depressing the outer end of the 
lever, B, by which the valve is raised. This occurs 
just before the commencement of the stroke. Owing 
to the different ares described by the ends of the eccen- 
tric rod, C', and the lever, B, respectively, at a certain 
point, the tripper, Z, slips out of contact, and the 
valve drops instantaneously, cutting off the steam sup- 
ply. To prevent the valve being injured by coming 
too heavily on its seat, its stem or spindle is prolonged 
upward, and terminates in a small piston within the 
air cylinder or dashpot. A small air clack at the 
bottom of the air evlinder regulates the descent, so 
that the valve falls rapidly but without concussion. 
This is the whole of the mechanism concerned in the 
admission and cut-off of the steam at fixed points of 
the stroke. However, it is necessary that the point of 
cut-off should be variable by the action of the gov- 
ernor, so as to enable the engine to maintain a con- 
stant speed under fluctuations of load or steam pres- 
sure. 

The centrifugal governor and the arrangement for 
securing an automatic cut-off are simplicity itself. 
The governor in rising moves the lever arm, Z, and 
with it the pivot or fulcrum, R, of lever, B, which, of 
course, has the effect of causing the tripper, Z, to lose 
its contact and the valve to fall at an earlier period in 
the stroke, and thus as the governor rises and falls the 
point of cut-off is accelerated or retarded accordingly. 
it will be noticed that the long horizontal arm of the 
lever is prolonged past the governor, and that a small 
cord, or string, is attached to it. This cord may be led 
away to any part of the building, and forms a ready 
means of instantly stopping the engine in case of 
emergency, asin the case of accident to life or ma- 
ehinery. By pulling the cord, which is done with no 
more exertion than is required to ring an ordinary 
house-bell, the lever, ZH, when raised draws the valve 
levers, # B, completely clear of the trippers, when, of 
course, no steam can enter the cylinders. With so 
sensitive an apparatus as this, accurate governing is 
easy of attainment, and a small and simple centrifugal 
governor fulfills every requirement. When the engine 
is used, as in this case, for electric lighting the Richard- 
son patent electric governor is fitted, and coupled up 
to the governor lever, Z, and the speed is regulated by 
the tension on the current itself in a way obvious at a 
glance. 

We now come to the exhaust valves, G, by which 
the expanded steam is released from the cylinder. 
These are placed underneath the cylinder, and, like 
the inlet valves, close to the piston, so as to reduce the 
clearance toa minimum. Referring to the end view, 
which shows a cross-section of one of thew, it will be 
seen to consist of a gridiron valve, sliding upon a 
treble-ported face or seat formed upon the upper sur- 
face of the exhaust branch, and worked by a small ec- 
centric upon the longitudinal shaft, H—the same 
which actuates the inlet valves and the governor. 

Although these are sliding valves, they are in prac- 
tical equilibrium during the time they are moving, as 
the pressure of steam within the cylinder is reduced 
almost to nothing at the time of their opening and 
closing. In fact, the power required to move the 
whole valve motion is so small that even in a large en- 
gine the shaft, H, can be turned round by hand with- 
out difficulty. From the position of the exhaust valves 














Fig. 1.—ARRANGEMENT FOR ASSURING THE 
HORIZONTALITY OF THE CAR FLOOR. 
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beneath the cylinder, the latter is kept effectually 
drained of any water which may enter with the steam 
or arise from condensation—no cylinder cocks being 
necessary-—and they are also peculiarly accessible for 
repairs or examination, as, by removing the cover, J, 
and loosening the locknuts from the spindle, the vaive 
will draw out into the hand without interfering with 
any pipe joints. The exhaust branch can also be re- 
moved without disturbing the remainder of the ex- 
haust pipes. 

We way add that the finish of these engines is ad- 
mirable, and that they are very strongly built, with 
large wearing surfaces. They are, in fact, very favor- 
able examples of the best type of English horizontal 
engine work, and there is probably nothing better 
than that to be had.—The Engineer. 

THE NEW ELEVATORS OF THE EIFFEL 

TOWE 


“ 


THE immense success of the Eiffel Tower at the Ex- 
position of 1889 is still remembered. An interminable 
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service of the first story; but it has been so transformed 
as to make it capable of performing 14 trips au hour 
with 80 passengers to the trip, say 11,200 persons per 
day of ten hours, In the south pillar, there is no 
longer any elevator, but in lieu thereof there has been 
installed a wide stairway running up to the second 
story. 

In the east and west pillars have been constructed by 
the Compagnie de Fives-Lille two entirely new eleva- 
tors, which do service for the first and second stories, 
aud are capable of makiug 10 trips an hour with 100 
passengers to the trip, say 10,000 persons carried to the 
second story by each per day of ten hours. It was esti- 
mated, in fact, that the platform of the second story 
would be the one most frequented, and so this was 
cleared of the various constructions that encumbered 
it, in order notably to increase the surface put at the 
disposal of promenaders. 

he installation of the new elevators necessitated 
the construction of new engines, which had to be 
housed in the hall in the south pillar, and since it was 
impossible to enlarge that, it became necessary to make 





Fie. 2.—ENGINE ROOM OF THE EIFFEL TOWER. 
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line of visitors pressed forward toward the wickets, and 
it was not always possible to carry up everybody. 
Nevertheless, on certain days as many as 23,000 ascents 
were wade. Between the ground and the various plat- 
forms, there were four elevators arranged. Two of 
these, of the Otis system, were capable of carrying 
about 9,000 persons per day of ten hours, at the mean 
rate of 10 or 12 trips an hour and of 42 passengers to 
the car. On another hand, two elevators of the Raux 
and Combaluzier system, which did service en | be- 
tween the ground and the first story, were capable of 
carrying 18,000 persons in the same time. Finally, an 
Edoux elevator carried 4,500 persons up to the third 
story at the rate of seven trips per hour and of 65 per- 
sons per trip. 

rhe management of the tower thought that inas- 
much as the number of visitors expected to attend the 
Exposition of 1900 would be far greater than that of 
the previous exhibition, it would be well, in order to 
accommodate a much larger number of persons, com- 

letely to modify the system of elevators that did duty 
or the first and second stories. 

But a single one of the two Otis elevators, that of the 


the most of the slight space disposable. What ren- 
dered this installation still more difficult was that it was 
necessary in putting the new material in place to leave 
a portion of the old in service, at least for a certain 
length of time. 

Despite this, the skill of the engineers overcame all 
difficulties, and there is now to be seen one of the best 
of engine rooms (Fig. 2) filled with the steam engines, 
pumps and dynamos necessitated by the service of the 
tower. 

Each of the new elevators consists of two superposed 
ears constructed partly of aluminium and capable of 
accommodating 50 passengers. They are connected by 
cables with a long horizontal piston having a stroke of 
about 59 feet, and for which a gallery extending be- 
neath the Champ de Mars had to be dug (Fig. 3). 

The cables are of steel wires, 216 in number to each. 
There are six of them, distributed in two groups of 
three each, which pass over guide pulleys, the privci- 
pal ones of which, situated on the second sivry, are 
four meters in diameter. Each presents a great resist- 
ance to breakage and might alone support the entire 
weight of the cars. 


north pillar, was preserved. This is reserved for the = Motion is communicated to the horizontal piston by 





Fie. 3—HYDRAULIC ACCUMULATORS AND PISTONS FOR ACTUATING THE 
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three hydraulic accumulators (Fig. 3) which develop 
500 horse power. Although the stroke of the piston is 
but 58 feet, the car, owing toa system of compound 
pulleys, is made to accomplish the trip of 425 feet from 
tbe ground to the second story. 

One of the accumuiators is a low pressure one, and 
serves, in the descent, partially to recuperate the work 
expended in the ascent ; so that an engine of 150 horse 
power is sufficient to actuate the pumps, the effect of 
which is to elevate the high pressure accumulator. 

In order to have absolute ye | in case of a break- 
age of the suspension cables (a thing, however, that 
seems to be im ible), there are arranged under the 
ear hydraulic brakes analogous to those of artillery 
guns, These brakes consist of four coupled pistons of 
4°25 feet stroke. In case of breakage, they instantane- 
ously actuate dogs that engage with racks provided 
with elongated teeth situated on each side of the guides 
(Fig. 1). The shock is deadened by the play of the 
pistons in their cylinders. Moreover, all along the 
car’s course there is arranged a system of piping called 
a safety conduit, and which, through flexible tubes, 
may be connected with these pistons and actuate them; 
so that, through a series of couplings and a set of cocks 
it is possible by this means alone to cause the car to 
accowplish its entire trip. It is therefore always - 
sible, slowly, but surely, to reach the nearest station. 

In order to prevent too great a speed being given to 
the car by the operator, a ball governor is so arranged 
as to free the brake automatically. With such pre- 
cautions, we may be assured that an accident on these 
new elevators is impossible. 

The guides are formed of rails fixed to the frame- 
work of the tower between the ground and the second 
platform, and consequently are not vertical. With the 
old elevators, the result was that various inclinations 
were encountered during the trip, and the ngers 
were submitted toa disagreable sensation. hrough a 
new and ingenious arrangement, a constant horizon- 
tality is maintained in the floor of the car. To this 
effect a rack, M, is placed along the entire line of travel 
and upon this rolls a pinion, P, mounted upon the 
lower car. This pinion actuates a train of bevel wheels, 
C (Fig. ), whieh carries an endless screw that acts con- 
tinuously upon a smal! toothed wheel, A, which thus 
revolves very slowly. This wheel is provided with a 
wrist pin, D, to which is attached a connecting rod, B, 
of which the other end, JZ, is fixed to the extremity of 
the car floor. As the car is mounted upon two pivots, 
it swings imperceptibly under the pressure of the con- 
necting rod. The upper car is connected with the 
lower one by a jointed rod, FC, which communicates 
the same motion to it. 

The Edoux vertical elevator, which runs from the 
second to the third platform, has received a slight 
modification, which, through an open imperial, per- 
wits of accommodating 80 travelers, whom it is capable 
of carrying without crowding. 

With this new material, which cost more than a mil- 
lion franes, and which permits of quicker service, the 
receipts may be 60 per cent. greater than they were 
previously.—La Nature. 


ELECTRICAL ENGINEERING AS A 
AND AS A SCIENCE.* 


I po not intend to make this in any sense a report 
of the progress of our [nstitution during the last or any 
number of years. I shall not, therefore, give any ac- 
count of the exceedingly good work done by Colonel 
Crompton and the active service corps of our Electrical 
Engineer Volunteers in South Africa. I shall not de- 
sersbe how we feted our American cousins in England 
and France, or how they feted us; nor what a wonder- 
ful success accompanied all that was attempted by us 
or by them or by M. Mascart and our French col- 
leagues, although I cannot refrain from bearing my 
testimony to the great kindness of the Prince of Wales 
and the British Commission in so generously lending 
us the British Pavilion for our great reception, and 
giving us the use of one of its rooms for our office all 
the time of our visit to Paris. 

My brother has tried to get me to introduce to your 
notice some novel ideas which have come to us during 
the last ten years in our business of lighting the city 
of Galway from a fairly constant water power, using 
accumulators with a gas plant stand-by. It has almost 
come to be a practical idea to produce carbide of cal- 
cium in wet seasons and utilize it through the gas en- 
gine in dry seasons. I was also tempted to discuss the 
use of large gas engine plant at central stations ; and 
another of several subjects in which I have been re- 
cently engaged has been the magnetic effect produced 
by systems of electric traction. But I have resisted 
temptation, ana have chosen a subject which seems to 
we mach more important. 

Your president’s address is followed by no discussion. 
He is, therefore, privileged, but his very privileges 
cause him to address you with a greater sense of re- 
sponsibility; he may say what he pleases, but he must 
be very sare that he has the best interests of the Insti- 
tution at heart; the interests of the Institution as a 
whole, not the interests merely of a few members, and 
least of all ought he to think of his own interests. 
Nevertheless, your president speaks not as ap omnis- 
cient judge, but rather as a very fallible, very preju- 
diced, one-sided man who, because he has devoted him- 
self to one part of the work of this Institution, is cer- 
tain to be unfair in his comments upon other parts of 
the work. 

Your past presidents represent in this way all classes 
of members of this Institution. You have had scientific 
wen, given some of them to calculation and some to ex- 
periment, and some to both ; men who have advanced 
the stady of purescience. You have had practical tele- 
yraph men, civil and military ; men cunning in land 
aud deep-sea telegraphy and telephony ; men cunning 
in railway signaling. You Reve had _ electrical 
chemists. You have had manufacturers and users of 
all kinds of electrical appliances. You have had men 
who devote themselves to the teaching of electrical en- 
gineers, and who fully appreciate the fact that no 
good teacher ought to be out of practical touch with 
the profession. And aay all of your past presidents 
have invented things which are now in practical use. 

As each of these wen has given you at least one ad 
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dress written from his own peculiar point of view, his 
prejudices are not likely to bave done any harm to 
mew bers who read the other addresses. I know, there- 
fore, that you are good-naturedly prepared to give me 
plenty of rope. I can predict the twinkle of awuse- 
ment in the faces of some of my friends when they 
learn that Iam about to take up a subject on which 
we have had many debates. 

In this address I mean to put before you this simple 
question : Is electrical engineering to remain a profes- 
sion or is it to become a trade ? fs this Institution to 
continue to be a society for the advancement of know- 
ledge in the applications of scientific principles to elec- 
trical industries, or is it to become a mere trades 
union ? 

Of course, at the present time the outside public are 
willing to regard membership of this Institution as a 
symbol of something wore than the membership of a 
mere trades union. During the early growth of any 
trade, even such a trade as that of the plumber, it was 
really a profession. And a common trade may sud- 
denly become a profession, if it suddenly begins to de- 
velop, as, for example, stone-masonry of a hundred 
years ago suddenly developed into civil engineering. 
Electrical engineering has co developed rapidly, so 
that in the past it bas certainly been a profession and 
not a trade. 

Again, we are an institution of engineers, and the 
general public are willing to class us with other engi- 
neering institutions—for example, the Institution of 
Civil Engineers. Now the title M.Inst.C.K. is a pro- 
fessional distinction which represents in civil engineer- 
ing what F.R.C.S. does in surgery, or M.R.C.P. in 
medicine. We owe a great deal to our association 
with, and recognition by, the Institution of Civil Engi- 
neers ; our meetings are held in its rooms; many of 
our wembers are also its members ; our proceedings 
are modeled on its proceedings. 

Now this older institution, governed by the best 
thoughts of the best British engineers, has laid it down 
that its associate embers, that important class from 
which the higher class is mainly fed, shall have passed 
certain specified examinations in pure and applied 
science. aim not now suggesting that we ought to 
adopt this science examination method of admitting 
any kind of members to our Institution. I do not be- 
lieve in the wholesale adoption of methods of working 
from another society. I am asking you early in my 
address to remember that this greatest of all profes- 
sional engineering institations, governed by practical 
men full of common sense, knowing the wants of their 
profession well, insists upon a knowledge of science in 
its new members. If this recognition of science did not 
exist a else in the whole world, I say that its 
recognition by such a thoroughly good professional so- 
ciety as that of the Civil Engineers ought to recom- 
mend it to all professional societies. 

In Germany an enormous stride has recently been 
made in the raising of engineering degrees to rank with 
the highest University honors. There is hardly one 
engineer of eminence in Switzerland, France or Ger- 
many who has not passed with honor through the 
classes of one of their great science Universities.* In 
Great Britain, within the last fifteen years, not only 
have great engineering schools been established in all 
the manufacturing towns, but even in Cambridge Uni- 
versity there is one of the best schools of civil, mechani- 
= and electrical engineering of which I know any- 
thing. 

Before we think of imitating the Institution of Civil 
Engineers, we ought to reflect on certain fundamental 
distinctions between that Institution and our own, 
which at first sight seem to make us less professional. 

There is a well known unwritten rule of the civil 
engineers, to which there are only a few exceptions, 
that no contracting railway or basher engineer can ac 
quire the title of M. Inst. C.E. 1 think myself that it is 
a pity to draw a hard and fast line between consult- 
ing engineers and contractors. No doubt it simplifies 
the labor of the council in its selection of candidates, 
but it gives rise to anomalies. 

A man who was once a civil engineer because he 
served a pupilage under his clever father, and who now 
is nominally at the head of his father’s large practice, 
the real engineering work being done by many clever 
employes, this man may be a member. A contracting 
engineer who shows marvelous ability, not only in rec- 
tifying the mistakes of the designer of a large bridge or 
tunnel or reservoir embankment, but shows the power 
of Lord Kitchener in directing the work of thousands 
of men, sothat no man need be idle, and the whole 
contract goes on like clockwork, and is finished well 
in the minimum of time, this man is ineligible. Now, 
in our institution, it has been recognized from the 
very first that manufacturers and contractors and their 
employes may belong to the very highest ranks of 
their profession. Of course, [ do not mean men who 
simply receive the profits of business, or even men who 
merely work to obtain orders for themselves. I mean 
men who are not merely formally, but in reality wanu- 
facturing or contracting engineers. I mean men who, 
in dealing with standardized things, design new 
methods for quick, good, cheap production of such 
things. I mean men who improve old forms of things, 
possibly through their paid subordinates. I mean by 
a manufacturer fit to be a M.I.E.E., aman who might 
act as his own wanager, and who perhaps has a wider 
outlook than on mere managerial duties. So long asa 
contractor or manufacturer is really an engineer, we 
know that we add to our strength with the addition of 
every such member. 

But consider a contractor who only uses ordinary 
types of machines or electrical plant in well known 
ways, surely he can hardly be said to be in the profes- 
sion atall. Surely the one thing that differentiates us 
from mere tradeswen is that wedo not follow mere rule 
of thumb methods; we think for ourselves, we weigh 
advantages and disadvantages. If every new installa- 
tion required the same treatment as existing ones, the 
engineer would degenerate into a tradesinan, and it 
seems to me that the electrical engineer ought to have 
a special fear of such degeneration. 

In railway and harbor and river and sanitary engi- 








* T understand also that the great unions of manufacturers in Germany 
are about to make facilities for giving a year of real factory work to the 
Polytechnic students, thus perfecting the German system. In Japan we 
found great success in requiring students to spend their summer in r-al 
shope, their winters at college. In Engiand it may be that we shal! prefer 
to let apprentices have shorter factory hours than workmen, their masters 
being responsible for instruction being given in theory. 
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neering, in every new job, there are difficulties to be 
dealt with. An engineer who designs many undertak- 
ings and sees them carried out must be a thoughtful 
wan; he cannot help keeping himself acquainted 
with engineering principles, and so he is a professional! 
man. So an architect finds that each new job require- 
all his experience. Every case that comes before a real 
physician or surgeon requires a somewhat different 
treatment from any old case. Every case brought 
before a barrister requires the exercise of all his past 
experience. In every case a profession implies the ne- 
cessity for the exercise of ail one’s past experience ; 
because the work one has to do is never the same as 
any work one has ever done before. And when I say 
past experience, I really mean certain general — 
ples which one has always in one’s mind, principles de- 
rived from all that one has done or seen or read about. 

Electrical engineering is in a curious position. It 
owes its being altogether to scientific men, to the 
laboratory and desk work of a long line of experi- 
menters and philosophers. Even now the work going 
on in a laboratory to-day becomes the much larger 
work of the engineer to-morrow. When at length the 
laboratory experiment is utilized in engineering, we 
see that there is no other kind of engineering which so 
lends itself to mathematical treatment and exact meas- 
urement. Most of the phenomena dealt with by the 
electrical engineer lend themselves to exact mathemati- 
eal calculation, and after calculations are made, exact 
measurements way be wade to test the accuracy of our 
theory. Fora completed machine or any of its parts 
can be submitted to the most searching electrical and 
magnetic tests, since these tests, unlike those applied 
by ~ + mechanical engineer, do not destroy the body 
tested. 

Contrast this with the calculations it is possible to 
make in other kinds of engineering. The pressure of 
earth against a revetment wall is possibly 200 or 300 
per cent. greater, or 50 to 70 per cent. less than what 
we imagine it to be in what some limited men call 
theory. We use factors of safety 5 or 10 or more on all 
kinds of iron structure calculations, because we are 
aware of our ignorance of a correct method of dealing 
with the problems. The civil engineer never has ex- 
actly the same problem as has already been solved. 
In tunneling, earthwork, building, ete., in making 
railways and canals, he is supremely dependent on the 
natural conditions provided for him ; the configuration 
of the surface of the ground, the geological formation, 
the structural materials available in the neighborhood. 
The story of how the engineer has to study the end- 
lessly different ways of interaction of water and sand 
and gravel is told by the troublesome bars at the 
mouths of rivers all over the world, by the difficulties 
of coast and river-bank protection, by the failure of 
sea walls and piers. But why should I make a cata- 
logue of the different kinds of work done by civil en- 
gineers? Every one of them needs the exercise of gen- 
eral scientific principles due to much experience. 

Now of all such natural difficulties the consulting or 
contracting electrical engineer is greatly independent. 
Give him a source of power, and tell him what is to be 
done : whether he is to light a town or a building, 
whether with are or incandescent lights; whether he 
drives a stamp will near a mine or a puwp, or a ma- 
chine tool, or a spinning frame, the electrical part of 
the work is carried out in much the same way. 
Natural conditions affect him mainly in the cost of 
transport of his materials and the cost of labor. He 
ean make in an easy way the most careful calculations 
as to the best arrangement of his conductors and ma- 
chines to give maximum economy, and except for this 
easy calculation his work is that of a mere tradesman. 
He is practically independent even of the weather. 
There are, indeed, some of us who grumble that this 
easy calculation is not made easier still, who prefer to 
make arithmetical guesses rather than exact calcula- 
tion, because perhaps we like to see a little uncertainty 
introduced into the problem, to make it more like a 
problem in civil engineering. I want members to see 
clearly that as times go on, as our electrical engineer- 
ing work gets more and more cut and dried, the man 
who loses the power to calculate, who loses his grip of 
the simple theory underlying our work, must sink 
more and more irto the position of a mere tradesman 
who has no longer the right to call himself an en- 
gineer. 

An electrical engineer must have such a good mental 
grasp of the general scientific principles underlying 
his work that he is able to improve existing things and 
ways of using these things. It has become the custom 
to call this theory, and I suppose I must follow the 
custom. I should prefer to call it science* or knowl- 
edge. Do you remember Huxley’s definition of science ? 
“Science,” he said, ‘*is organized common sense ;” and 
this is really what I mean. Well, calling it theory, the 
man who is permeated by theory, whose theory is ‘so 
much a part of his mental machinery that it is always 
ready for practical application to any problem, he is 
the real engineer. But you must not mistake me in 
this matter. Eighty per cent. of the men who pass ex- 
aminations in mathewaties, mechanics and electricity 
have very little of this theory. Fifty per cent. of the 
writers of letters in the engineering journals in which 
mathematical expressions occur have almost nothing 
of this theory in their possession. It is unknown to 
foolish men. Books alone, lectures alone, experiments 
alone, workshop experience alone, cannot teach this 
theory. The acumen of aQ.C. may actually prevent 
a man from acquiring it. A man may have much of 
this theory, although he may never have listened to 
lectures, slahoust he may dislike the sight of a mathe- 
matical expression. I have known men who might be 
called illiterate to possess much theory. I have known 
many men who might be called good electricians who 
are almost wanting in the theory necessary for the 
electrical engineer. ° 

lam speaking only of theory. Of the other qualifi 
cations for an engineer I need not here speak : they 
are present to the mindsof all of us. A man way have 





* What Falstaff said of the word “ occupy " we have to say of the wor! 
“eclence.” It is used by — ss of its pro meaning and ther 
condemned, so that ove is getting a’ to use it. To Prof. Fitzgerald’- 
splendid inaugural address to Dublin Section of this Institution }« 
says: “ As has recently been pointed out to me by Dr. Trouton, it would 
be impossible to say the same contemptuous things of knowledge as ar 
said of ecience. Ip Germany the word used, ‘ wissenschaft,’ is the one cv'- 
responding to our word ‘knowledge,’ and there nobody of any sens: 
could say that * knowledge is all humbug,’ as is here often said, and stil! 
oftener thought, of * science.’ 
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any amount of knowledge ; he may know how to apply 
his knowledge, and yet he may not be able to apply 
the knowledge from a want of engineering character. 

The engineer must bea real man; he must 
individuality, the power to think for himself. He must 
not be like a sheep, knowing only enough to follow the 
bell-wether. Over and over again in the last thirty 
years have some of us given our students much the 
same sort of advice that Baden-Powell gives to scouts 
in that excellent little book of his. If any of you have 
not read that book you ought to buy it at once, and 

ou will there find that if a man is to think for himself 

e must possess all kinds of knowledge, he wnst be 
constantly picking up new kinds of knowledge. 

Nobody can limit the value of any kind of knowl- 
edge, but still one may say that certain things are 
probably more important than others. To gain what 
we call ‘‘theory,” a good general education is most 
helpfal—mathewatical knowledge is very helpful ; 
laboratory and workshop experience are extremely 
helpful. There is one qualification which the electrical 
engineer must have aud without which all other quali- 
fications are useless, and if a man has it no other quali- 
fication is supremely important, and this absolutely 
indispensable qualification is that a man shall love to 
think about and work with electrical things. He must 
like these, not because of the money he can make 
through electrical contrivances, nor even, I think, be- 
cause of the name he may make before the world-—this 
would be were liking or cupboard love which has no 
lasting quality. So long as we have men in this coun- 
try who have the true love for scientific work of which 
I speak, so long shall we have a real profession of elec- 
trical engineering, for such men are always scheming 
new contrivances and improving old ones and utilizing 
the services of all helpful people, and especially of capi- 
talists. When we have reached a state in which no- 
body schemes new things because the existing things 
are perfect, there will no longer be a profession of 
electrical engineering. Of all ideas, surely that of 
having reached perfection is most hateful; the idea of 
exact knowledge, that nothing is unknown, that there 
is no need for thought, and therefore that to think for 
one’s self is a sin. 

And so, although we are all agreed that wuch stand- 
ardization in our contrivances and methods is abso- 
lutely necessary for our competition with other nations, 
we wust follow the Americans in this matter and take 
care that it does not destroy invention. Of course 
when things are really standardized, when we have 
our perfect Mauser rifle or dynamo or locomotive or 
traction engine or electrically driven stamp will, a 
Boer can buy or even manufacture them if he has 
money, and he can use them as well as, or possibly bet- 
ter than, we can. But he is not an engineer. He uses 
things after the engineer has done his work upon them. 
A stoker, a common engine driver, the guard of a train, 
these are not engineers. You must have noticed that 
the American engineers, who surely deserve the charac- 
ter of being practical idealists above all other engi- 
neers, are the nen who are most imbued with notions 
of standardization which lead to cheapness of manu- 
facture, and they are also the men most alive to the 
necessity for occasional scrapping of types of machinery 
when they become even a little antiquated. 

Our chiefs, the men who run us all, our real men at 
this Institution, may be called Practical Idealists. 
They have imagination and judgment and individu- 
ality. They have the imagination and enthusiasm of 
inventors, and yet they are more than inventors, for 
they can estimate the worth of their own inventions 
and control their imaginations. They are ready to 
receive all new things, and yet they are not carried 
away. They are radicals and yet they are conserva- 
tives. They have what Mrs. Beecher Stowe called 
faculty. 

A strong imagination well under control, surely it is 
the greatest of mental gifts. I look round me and 
wonder how many of us really have it; and how many 
of us are only dull, music-hali loving men, who scorn 
novels and poetry, who live utilitarian, material lives, 
whose aim is merely to make money through electricity, 
who love it not for its own self, who cherish their 
** tuppeny-ha’penny-worth” of theory because it is 
sufficient for their immediate wants. Why, even the 
writers of leading articles in the daily papers can talk 
of the wonders of electricity and what may yet come to 
pass; and yet we who wake machines and use them 
and switch the marvelous thing on and off and take 
all sorts of liberties with it—we are like Calibans ob- 
livious of the wonders of the fairy isle; like soulless 
priests aking a living in the temple of Isis ; like Alad- 
—_ who rub our lamp only to get the necessaries of 

ife. 

Twenty years ayo some of us were laughed at for our 
optimism, and yet everything that we declared then to 
be doable has now actually been done by engineers, 
except the thing which was then and is now declared 
to be the supremely important thing, namely, the elec- 
tric consumption of coal. We say now, as we said then, 
‘The applied science of the future lies invisible and 
small in the operations of the men who work at pure 
chemistry and physics.” And think of the wonderfully 
rapid rate at which laboratory «discoveries have been 
made in the last eleven years, and how, as the years go 
on, they become more and more numerous; and yet 
many of us plod along with our work, seeing no farther 
than our noses. A year is now wore pregnant with 
discovery than a hundred years used to be, and yet the 
protective stolidity of our ancestors is upon us, and we 
think of the latest discovery as if it were really the 
very last that can be made. A thousand men are 
measuring and trying new things in laboratories all 
over the world. Some of them plodding and soulless ; 
others of them with imagination and clearness of vision. 
Do re think that nothing is to come from all that 
work ? 

And is it not one of the most important functions of 
the engineer to do as Mr. Marconi has done, to con- 
vince capitalists ignorant of science that if the success- 
ful laboratory experiment is tried on a large scale, it 
mast also be successful? And are we going to leave all 
this pionéering work, with all its possibilities of great 
gain, albeit with possible loss, to foreign engineers, 
when in most cases the scientific discovery has been 
made in England? Are we so lacking in the hope and 
faith which are born of imagination and science? And 
must we in the future, as in the past, have to rely upon 
the influx of the clever foreigner like Sir William 


Siemens? Must we, Boer-like, always depend upon 
our Uitiander population, Fleming and German, Hol- 
lander, Huguenot, and Hebrew, for the development of 
our natural resources ? 

Some of the best engineers I know are so exceptional 
that one must class them with geniuses; they have 
faculty and character, aud so they have become engi- 
neers, even under the most unfavorable circumstances. 
They have passed through ordinary schools and yet 
developed common sense. They were pitchforked into 
practical work, and their liking for the work, as well 
as some curious kind of instinct, led them to pick 
up all sorts of knowledge, which have become part of 
their mental machinery. They continue to pick up 
new kinds of knowledge when these become necessary 
for their professional work. Unfortunately, these men 
do not realize how exceptional they are, and they ad- 
vise boys to go direct from school into works, hey 
forget that the other 99 per cent. of men treated in the 
same way as themselves can only become the hewers of 
wood and drawers of water to real engineers. Treated 
in this way, average boys are just like so many sheep ; 
they learn just what seems absolutely necessary and 
no more; their acquaintance with the scientific princi- 
is underlying their trade is a hand-to-mouth know- 
edge, which becomes useless when their trade under- 
goes development. 

In 1867 I was an apprentice, and when in the draw- 
ing office and pattern shop I remember well how I was 
chaffed for studying such a non-paying, non-practical 
subject as electricity. When I published my first elec- 
trical paper in 1874 before the Royal Society, and even 
for some years afterward, the real students of electricity 
in England could be counted on the fingers of one’s 
hands. Many of us remember the first Gramme mag- 
neto machine that came to this country, a scientific 
toy, in 1874. How many engineers dreauit that a great 
new branch of engineering had been started? Even in 
1878 engineers were, as a rule, quite ignorant of elec- 
tricity, and since then every year, although newspaper 
writers have talked largely of the age of electricity, the 
men actually engaged in electrical industries have acted 
as if the greatest of changes were not perpetually going 
oninit. To be left behind, or to become camp follow- 
ers, children of Gibeon, this is the usual fate of the 
men who scorn theory. In 1882-4, we used to have to 
pay men £200 and £300 a year because they bad aslight 
knowledge of electrical matters. In 1884-6 these very 
men were not worth twenty shillings a week; they 
were weeded out of the profession, and their places 
were taken by men of better knowledge. Two or three 
years after, these better men were again found to have 
been weeded out, because men of still better knowledge 
were available. And so it has gone on ever since. Men 
learn just enough to get posts; they settle down in 
these posts and scorn theory. They actually forget 
what little theory they once did possess. They know 
a great deal about existing machines, but presently 
they discover that improvements have been going on, 
and that they no longer have a right to say that they 
belong to the engineering profession. In every year 
one has told men, ** You will beleft behind. See Aand 
B and C. I told them three years ago, when their 
names were in everybody’s mouths, that they would be 
left behind like their predecessors, and they laughed. 
Now I tell you and you laugh, and you also will be left 
behind. Yes, I know that you get a good salary or 
large fees, and your head touches the sky. Neverthe- 
less, because you neglect theory and the simple mathe- 
matics, by means of which theory is made available in 
practical problems, you will have to take a back seat 
presently, for our profession is in its early youth and 
is growing rapidly.” 

Remember that I do not now refer to the few ex- 
ceptional heaven-born engineers who, in spite of bad 
training, do manage somehow to pick up the necessary 
knowledge. I speak of the average men, many of 
whom are now living in the. same old fool’s paradise. 
They know enough for present needs; they scorn the 
simple principles which underlie all our work; they 
scorn the easy mathematics by which these principles 
are most readily employed in practical problems ; they 
will have their reward. 

Just think of what is occurring at the present time. 
In England we have cheap coal, and it can be carried 
easily. In Switzerland and other countries where there 
is no cheap coal the water power had to be utilized and 

wer had to be transmitted great distances electrically. 

his needed high voltage, and as it is difficult to get 
high voltage with direct current machines, alternating 
currents were used, and on account of motor troubles 
multiphase working has been introduced. What a 
revelation it was to almost all of us, that visit of a year 

o to Switzerland! We saw enormous schemes of 
lighting and traction and power. We saw electric 
trains driven by distant waterfalls sandwiched in 
among ordinary trains keeping proper time on working 
railways. We had known that there were great 
schemes carried out in Germany and America and 
other countries, and yet all the machines were quite 
unfamiliar tous. We were very much like what en- 
gineers of 1870 would have been if suddenly brought 
into a generating station. Is it not a fact that some of 
us, said to be eminent and thought to be practical, 
asked questions and made remarks which showed that 
we did not know the most elementary principles of 
three-phase working? Is it then any wonder that the 
traction schemes now being developed in England, on 


-lines that are certainly not the best for this country of 


their adoption, are altogether dependent on the use of 
foreign electrical machinery and employ foreign elec- 
trical engineers? I am not putting this altogether 
fairly, for municipal procrastination has prevented our 
development, and yet I am not putting it altogether 
unfairly. We know too little theory. 

I am afraid just now we are rather in a tight place. 
I would give something to know how we in this room 
are going to get acquainted with modern electrical en- 
gineering. Our usual way of learning is by actual 
handling of things. But if the millions of pounds’ 
worth of machinery coming to England every year isall 
foreign, and is used mainly under foreign superintend- 
ence, our usual method of study is made very difficult. 
Trne, there are American and German and, indeed, 
English publications which wouki give a knowledge of 
the theory, but not, I think, to the average English 
electrical engineer. I know of wany men, twenty-five 
toforty years of age. who seldom come to onr meetings, 
and who say that they are silent in discussions because 


they cannot be understood ; perhaps these men will 
find a way to save us all from being left behind. There 
is much wore that I might say in this copnection. Au 
individual Englishman may be left behind other Eng- 
lishmen, and all English electrical engineers way be 
left behind the rest of the world, but all wlecttieal bh. 
giveers of the world may even be left behind other ap- 
pliers of science. It is not merely that the incandescent 
mantle of the gas engineer is improving and necessi- 
tates improvements in our filaments, but, in spite of the 
flourishing conditions of our factories just now, I could 

ive many other illustrations of how we shall all suffer 
if we donot keep adding to our knowledge. Twenty 
years ago, when giving some lectures in Clerkenwell to 
workers in the then flourishing watch trade, I ventured 
to prophesy the decay of that trade. But I am afraid 
that the vase of Jonah and Nineveh is the only one in 
which prediction of disaster led to reform. I venture 
on no prophecy, therefore, because it might harden 
your hearts. 

(To be continned.) 





WIND POWER. 


THE utilization of wind power for the generation of 
pre igang | coptinues to receive attention in Germany, 
and we learn from the Elektrotechnische Zeitschrift 
that Mr. Gustave Couz, of the Gustave Couz Elektri- 
citdits Gesellschaft, in Hamburg, has been experiment- 
ing in this direction with prowising results. A wind 
motor has been erected at the works of the company 
in question, which has a diameter of 40 feet and an 
effective sail surface of 1,070 square feet. The motor 
works at the rate of about 11 revolutions per minute, 
which speed is regulated by automatic modification of 
the direction of the sails to the wind. With this motor 
an output of 1 horse power to 30 horse power and 
more may be obtained, according to the force of the 
wind, which power is transmitted to a 30 horse power 
shunt-wound iron-clad dynamo, designed to give 120 
amperes at 160 volts terminal pressure when running 
at 700 revolutions per minute. The current generated 
by this machine is conducted to a switchboard and 
thence to a battery of accumulators having a capacity 
of 66,000 watt-hours, or may be delivered to electro- 
motors. So soon as the wind has attained a velocity 
of 8 feet per second, the dynamo may be brought up 
to its full terminal pressure. With an increasing wind 
force the charging of the battery may be commenced. 
Automatic cut-outs for the dynamo were proved un- 
necessary with the arrangement adopted. The elec- 
tromagnets of the dynamo are permanently excited by 
the battery, the + pole being connected with the bat- 
tery, while the -— pole is connected to the charging 
switch. By this arrangement automatic regulation 
of the dynamo voltage is secured. An automatic bat- 
tery-discharging switch serves to maintain the line 
tension of 110 volts constant, both during the charg- 
ing process and when discharging. Small motors are 
connected up to the lighting circuits, but larger ones 
are supplied by separate circuits branched off from the 
terminals of the generator. 





AMERICAN TRADE WITH SOUTH AFRICA. 


THE British and South African Gazette calls the 
attention of the British and South African public to 
the fact that American mauufacturers are waking 
great headway in the warkets of Africa, and, as show- 
ing what has been done in the last few years, gives the 
following facts, which are of considerable interest: 

**In December, 1897, American makers bad in hand 
orders for 60 saloon carriages for the equipment of the 
eastern section of the Cape Government railway, and 
in that month six 50-ton locomotives were delivered at 
the Cape Governmeut railway works from the Baldwin 
Works of Messrs. Barnham, Williaws & Company, 
Philadel! phia. 

**In March, 1896, six improved Pullman cars were 
landed at Cape Town for the Cape Government rail- 





ay. 

in July, 1900, several Baldwin locomotives were 
delivered at Cape Town in part completion of Cape 
Governiwent contracts. In that month, according to 
the general manager of the Cape Government railways, 
there were still 39 engines and about 160,000 pounds 
sterling worth of trucks and other rolling stock on or- 
der in England and America. Four engines built by 
Messrs. Dickson & Company, Philadelphia, for the Se- 
lati railway, have been acquired by the Cape Govern- 
ment, and are now running on the Wynberg branch. 

“In September, 1900, the Union Switch and Signal 
Company, of Pittsburg, U.8.A., had in hand a large 
order for special frogs and switches for the Cape Gov- 
ernment railways, and several side tank engines from 
the Baldwin Works were daily expected to be delivered 
at Cape Town for the railways. 

**In September, 1900, the Pressed Steel Car Company 
of Pittsburg, U.S. A., had in hand an order for the 
Cape Government railways for severai steel platform 
cars of 40 tons capacity. 

“ Apart from these items it is significant that for the 
year ending June 30, 1899, the United States of Ame- 
rica shipped 40,691 tons of steel rails to South Africa 
(value 160.000 pounds sterling), as against 3,105 tons 
(value 13,141 pounds sterling) in the previous year. In 
the estimates of the Cape Government for the current 
year the sum of £645,802 sterling is put down for roll- 
ing stock, locomotives, ete., but nothing is, of course, 
said as to where these large orders will be placed. 

**I do not altogether blame the Cape Colony for thus 
diverting a large share of its orders to other countries, 
for it is notorious, as Sir Walter Peace has remarked, 
that, as time is now the essence of the contract, Brit- 
ish engineering firms have been and are unable to ac- 
cept them, the work already in hand being more than 
they can overtake. Price, too, is an important factor, 
and especially is this so with railway material, locomo- 
tives and trucks, which cost considerably less in the 
United States than in the United Kingdom. It is, how- 
ever, impossible to overlook the fact that many import- 
ant orders have gone to America from the Cape that 
could have been placed in this country had efforts 
been made to this end; and rightly or wrongly, a sus- 
picion exists in the minds of manufacturers that is en- 
tirely due to the anti-British tendencies of some of the 
Cape’s officials. Whatever the reason, the empire at 
large will agree that it is disgracefal other countries 
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should reap the advantage of the unparalleled sacrifices 
we have made in the Boer war; and while admitting 
that governments, like individuals, must be guided by 
business prudence, it will certainly be lamentable if 
every effort be not strained to check the tendency to 
favor the foreign wanufacturer at the expense of his 
British cowpetitors. 

** There is one way where by the tender system leads to 
the diversion of orders to America, even despite the 
good intentions of the Colonial Governments. This is 
in cases where no stipulations are inserted in the con- 
tracts that the material employed shall be ordered of 
British manufacturers, Quite recently an order for 
rails for a Natal municipality found its way to the Lo- 
rain Steel Company, Johnstown, Pa.,in this way— 
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count for this peculiar state of affairs is that the spots 
drift in the gaseous body of the sun and that this drift 
is most rapid near the equator and diminishes toward 
the poles. But this, after all, only pushes the explana- 
tion a little further back, and no satisfactory theory of 
this drifting of the spots has ever beev reached. Doubt- 
less the phenomenon is due to a large number of 
causes, acting together, whose resultant effect is shown 
in the motion of the spots as we see them. 

However that may be, and although we are still un- 
able to give any physical explanation of the phenome- 
non, a formula has n devised which fits the observa- 
tions fairly well and which enables the astronomer to 
predict the motion of the spots with an accuracy com- 
parable to the observations themselves. This formula 
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wholly, it is permissible to believe, against the inten- 
tions of the municipal authorities, and possibly against 
the intentions of the contractors, who had probably 
based their estimate on the lower American cost.” 





KIMBERLEY CAVE-DWELLINGS. 


Tuer Transvaal war, particularly the Boer attack 
on Kimberley, has attracted no little attention to the 
great wines from which the world derives the larger 
portion of its diamonds. In order to protect them- 
selves from the Boer shells, the sorely-pressed in- 
habitants burrowed in the diamond-mine tailings, in 
which they lived until relief came. Our engravings, 
taken from The, Illustrated London News, describe bet- 
ter than words how hard put to it the people of Kim- 
berley must have been during the long, anxious siege. 


THE POPULATION OF THE UNITED STATES 
DURING THE NEXT TEN CENTURIES. 


By H. 8. Prircuett, President of the Massachusetts 
Institute of Technology. 


Is it possible to predict with any degree of certainty 
the population of a country like the United States for 
a hundred years to come? Doubtless the average in- 
telligent person would say A priori that the growth of 
,0pulation is not a matter which can be made the sub- 
Jeot of exact computation ; that this growth is the re- 
sult of many factors ; and that those factors are subject 
to such great fluctuations that an estimate of the popu- 
lation a hundred years hence can be, in the nature of 
the case, only a rough guess. 

It is true that the growth of population depends on 
a number of factors. It is also true that these fac- 
tors vary in accordance with laws which are at present 
not known. Nevertheless, it does not by any means 
follow that because the law of these variations is un- 
known we cannot represent the variations themselves 
by a mathematical equation. The problem of repre- 
senting mathematically the law connecting a series of 
observations for which theory furnishes no physical 
explanation is one of the most common tasks to which 
the mathewatician is called. And it does not in the 
least diminish the value of such a mathematical form- 
ula, for the purposes of prediction, that itis based upon 
no knowledge of the real causes of the phenomena 
which it connects together. 

To illustrate : The black spots on the sun have been 
objects of the greatest interest to astronomers ever 
since Galileo pointed the first feeble telescope at his 
glowing disk. These spots, as observed from the earth, 
seem to pass across the disk from east to west as the 
sun rotates on its axis. 

Among the problems with which the possessors of 
the first telescopes busied themselves were the observa 
tion of these spots for determining the period of the 
sun’s rotation. The observation is a simple one, and 
consists merely in noting the time which elapses be- 
tween successive returns of a spot to the central me- 
ridian of the disk. The earlier observers were aston- 
ished to find that the different spots gave different 
results for the rotation period, but it was only within 
the last thirty years that the researches of Carrington 
brought out the fact that these differences follow a 
regular law showing that at the solar equator the time 
of rotation is less than on either side of it. 

The explanation which is generally accepted to ac- 


is a complicated one, when written in its mathematical 
form, and involves a trigonometric function of the 
latitude of the spot raised to a fractional power. 

Now, no one pretends that this intricate formula ex- 
presses any real law of nature. But it does express the 
wathematical relation which connects together the ob- 
servations, and by means of it the motions of the spots 
at different latitudes on the sun may be predicted with 
all desirable accuracy. 

The problem of deriving an equation which shall 
represent the growth of the population of the United 
States during the past one hundred and ten years, and 
which may be used to predict its growth through 
future decades, is exactly such a case as that of the 
sun’s spots just mentioned. The observations in this 
case consist of eleven determinations of the population 
as given in the census returns from 1790 to 1890. 

In studying these observations of population, taken 
at regular intervals of ten years, it occurred to me some 
years ago to examine them with some care, in order to 
discover whether they were related to each other in 
any orderly way, and if so whether they could be rep- 
resented by an equation of reasonable simplicity. It 
is evident that if an equation can be found which will 
fit the growth of population during the hundred years 
which intervened between 1790 and 1890, it would form 
the most probable basis for predicting the population 
of the future 
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Somewhat to my surprise, 1 discovered a compara- 
tively simple equation which represented the censu- 
enuwmerations very closely, and which, notwithstand- 
ing the fluctuations in the various factors which affect 
the growth of population, followed the general course 
of this growth with remarkable fidelity, as will be seen 
by the following table, which shows the population as 
given by the Census Bureau and as determined by the 
empirical formula. The discrepancies between the ob 
served population and that computed from the formuia 
are also given for the sake of an easy comparison. In 
each case the popuiation is given to the nearest 
thousand, a figure far within the limit of error of the 
census count, 





Obeerved Computed 
Year, Populath Populati Discrepancy, 
1790...... 3,929,000 4,012,000 83,000 
1800...... 5,808,000 5,267 000 41,000 
1810.. ... 7,240,000 7,059,000 181,000 
1820...... 9,684,060 9,569,000 65,000 
1830 12,866,000 12,985,000 119,000 
1840...... 17,069,000 17,484.000 415 000 
1850... 23,192,000 23. 250,000 58,000 
1860 .. 81,443,000 80,468,000 075,000 
1870... 88,558,000 89,312.000 754,900 
50,156,000 49.975,000 181,000 
1890 .. 62,622,000 62,634,000 12,000 


The smallness of the discrepancies and the conse- 
quent close agreewent of the formula with the observa- 
tions show that the growth of the population has been 
a regular and orderly one. There are, however, two 
residuals which have abnormally large values. The 
census of 1860 shows a population of 975,000 larger than 
the computed value, while that of 1870 falls 754,000 be- 
low that of the computed value. 

The explanation of these discrepancies is not far to 
seek. The devastating effect of the war would show 
itself in the census of 1870 and succeeding years. The 
effect would be to give 1870 a smalier observed value than 
would be expected. This is precisely what we find to 
be the case, the census of that year falling 754,000 short 
of the computed value. An abnormally small value iv 
1870 would, of course, have its effect on the population 
of succeeding decades and would also give an apparent 
a of opposite sign to the observed population 
in 1860. 

There is, however, good reason to believe that the 
population in 1870 as determined by the census was 
much smaller than the actual population at that time. 
Mr. Robert Porter, in Census Bulletin No. 12, October 
30, 1890, makes the statement that the census of 1870 
was grossly deficient in the Southern States, and that 
a correct and honest. enumeration would have shown 
at that time a much larger population than that actu- 
ally returned by the Census Bureau. There are, of 
course, no means of ascertaining exactly the extent of 
these omissions, but there is no question that the pop- 
ulation as computed by the formula for 1870 is far 
nearer the truth than the value given by the census for 
that year. 

However this may be, it is evident that the formula 
represents the general law of growth which held be- 
tween 1790 and 1890 with an accuracy alimost compara- 
ble with that of the census determinations themselves. 
The question of immediate interest, however, is not 
whether the growth of population during the last cen- 
tury can be represented by a mathematical formula, 
but it is that which stands at the beginning of this 
paper, viz., can the population of the United States a 
hundred years hence be predicted within reasonable 
limits of error ? 

During the past century the factors which govern 
the growth of population have fluctuated enormously: 
there have been wars and epidemics: there have beeu 
decades in which large numbers of emigrants landed 
upon our shores, and there have been other decades in 
which emigrants were few; there have been years of 
plenty and years of want; booms and panics, good 
times and hard times have had their share in the cen- 
tury which has passed. Yet notwithstanding all these 
varying conditions, the growth of the population has 
been a regular and orderly one, so much so that it can 
be represented by a comparatively simple mathematical 

equation. Can this equation be trusted to predict the 
—- in the decades which are to come? 
ow closely the formula will represent the nopula- 
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ion of the future will depend, of course, upon the con- 
inuance of the same general conditions which have 
ield in the past. This does not mean that exactly the 
ame factors are to operate, but that on the whole the 
‘hange of one factor will be balan by a change in 
inother, so that in the main the character of the 
rrowth manifested during the past century will be eon- 
inued. A decided change in the birth-rate or a wide- 
-pread famine would bring ont large discrepancies. 
But on the whole it may be expected that the experi- 
nee of the last hundred years involves so many vary- 
ig conditions that the general law of growth whieh 
atisfies that period will continue to approximate the 
ievelopment of the population for a considerable time 
o come, 

This does not mean that any particular census 
enumeration of the future will be represented closely, 
but simply that in the wain the computed values will 
follow the general growth of the population. The law 
f probabilities will lead one to expect at times con- 
siderable variations. The preliminary announcements 
from the Census Office, as given in the daily papers, in- 
dicate a result for 1900 of about 75,700,000 people, a 
value considerably below the computed one. This 
would mean that at this epoch the formula was not 
representing the actual growth, but does not at all in- 
dieate that it will cease to represent the general growth 
of the succeeding centuries. In any event this method 
furnishes the most trustworthy estimate which can be 
wade for the future, since it gives the result which is 
mathematically most probable, and which is based on 
all the data of the past. Carrying forward, therefore, 
the computation, we obtain the following values for the 
most probable population of the future : 


Computed 
Year. Population. 
RE Se ae eee roe, pa 77,472,000 
BREE US es ebeack Ciasrces caeinde 94,673,000 
ER oes ere eer ee 114,416,000 
ee eee ee 136,887,000 
SS ar ee Pe 162,268,000 
Measeba. odes Susscdueciutec tots 190,740,000 
TEE ee eee 222,067,000 
MES 6 OU cbiwSoe, cEVeeet cn ones 257,688,000 
EG E45 Voce saves ee hee eq str sedes 296,814,000 
NR Fea Stee aaci awit base xeeeeee 339, 193,000 
i oiys ooo whos WS és pepeweoes 385,860,000 
Mss os akecdedee bei eeesctadl ees 1. 112,867,000 
ae eo bath oneeecectevederetes .. 11,856,302,000 
est ealeis Seevbuks eleeevete 40,852.273,000 


The law governing the increase of population, as 
generally stated, is, that when not disturbed by ex- 
traneous causes such as emigration, wars, and famines, 
the increase of population goes on at a constantly 
diminishing rate. By this is meant that the percent- 
age of increase from decade to decade diminishes. It 
will be noticed that the figures just given involve such 
a decrease in the percentage of growth. A simple dif- 
ferentiation of the formula gives as the percentage of 
increase of the population per decade 32 per cent. in 
1790, 24 per cent. in 1880, 13 per cent. in 1990, while in 
one thousand yéars it will have sunk to a little less 
than 3 per cent. But according to the formula this 
percentage of increase will become zero, or the popu- 
lation become stationary, only after the lapse of an 
indefinite period. 

The figures just quoted are, to say the least, sugges- 
tive. Forming, as they do, the most probable estimate 
we can make for the population of the future, they 
suggest possibilities of the highest social and economic 
interest. Within fifty years the population of the 
United States (exclusive of Alaska, of Indians on res- 
ervations, and of the inhabitants of the recently ac- 
quired islands) will approximate 190,000,000, and by the 
year 2000 this number will have swelled to 385,000,000 
of people ; while should the same law of growth con- 
tinue for a thousand years, the number will reach the 
enormous total of 41,000,000,000. 

How great a change in the conditions of living this 
growth of population would imply is, perhaps, impos- 
sible for us to realize. ‘(treat Britain, at present one of 
the most densely populated countries of the globe, con- 
tains about 300 inhabitants to thesquare mile. Should 
the present law of growth continue until 2900, the 
United States would contain over 11,000 persons to each 
square wile of surface. 

With the growth of population our civilization is be- 
coming more and more complex and the drafts upon 
the stored energy of the earth more enormous. As a 
consequence of all this, it would seem that life in the 
future must be subject to a constantly increasing stress, 
which will bring to the attention of individuals and 
of nations economic questions which at our time seem 
very remote. 

Weare indebted to The Popular Science Monthly for 
the above interesting forecast. 


PROF. FRIEDRICH MAX MULLER. 


FRIEDRICH MAX MULLER, the eminent Orientalist 
and philologist, who died October 28 at Oxford, was 
the son of Wilhelm Miller, the German poet, and was 
born at Dessau on December 6, 1823. He was edu- 
cated at the public schools of Dessau and Leipsic, and 
later attended lectures in the universities of Leipsic 
and Berlin, taking his degree in 1843. Arabic and 
Persian he studied under Prof. Fleischer ; Sanskrit and 
comparative philology under Brockhaus, Bopp, and 
Rickert; and philosophy under Drobisch, eisse, 
and Schelling. In 1848 he settled at Oxford, where the 
first volume of his work on the Rig-Veda appeared in 
1849. He was made curator of the Bodleian Library in 
1856, and became a Fellow of All Souls’ College in 1858. 
From 1865 to 1867 he was Oriental Librarian, and in 
the following year he was made the first professor at 
Oxford of comparative philology. In 1868 he delivered 
the Rede lecture at Cambridge, and in 1870 he gave a 
course of lectures on the Science of Religion before the 
Royal Institution. He also lectured before the Royal 
Institution in 1873 on Darwin’s * Philosophy of Lau- 
guage.” He was the recipient of innumerable honors 
and degrees from various scientific societies and insti- 
tations of learning in England, Germany, France, 
Italy, and America, In 1889 he was elected first Presi- 
dent of the Aryan section at the International Con- 
cress of Orientalists held in Stockholm, and in 1892 he 
was President of the congress held in London. Th: 
Sultan decorated him when he visited Constantinople 
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in 1898. He was made a member of the British Privy 
Council in 1896. 

In this decade have died three men who, born in the 
twenties within five years of each other, have occu- 
ied, each in his own field, the same relative ition 
n respect of science on the one hand and of the gen- 
eral public on the other. Tyndall, Huxley, and Miller 
for half a century represented to the world at large 
the oracles of their respective flelds of knowledge. 
Yet none of the three held this position in the eyes of 
the inner circle of scientific workers, who, indeed, re- 
cognize no oracle, and judge their colleagues exclu- 
sively on technical grounds. The general public, on 
the other hand, look for the man as revealed in his 
general thonght and especially in his style. Perhaps 
this judgment, though often extremely inaccurate in 
details, is on the whole not less just than the narrower 
appreciation of the scientific world. These three men 
well illustrate the difference in the two points of view, 
While not admitted to any lofty rank by his scientific 
brethren, Tyndall held his materials in a firm grasp 
and was tnaster of a clear style and a thought behind 
it aay gleaming and incisive. In like manner 
Huxley will be remembered less as a comparative 
anatomist and taxonomist than as a popular lecturer 
and writer of books comprehended of the people, and 
well weighted with careful thought. Both of these 
men died in the full glory of popular applause, and 
therein they were happier than the third of this re- 
markable trio, for Muller's fame waned before his 
death, and for the last ten years no critic has been too 
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But, even in this case, though the judgment be true, it 
is barsh. The German scholar was paid for his labor, 
and did the best he could to circumvent Miller in get- 
ting out his editio prima. The incident is not alto- 
gether creditable to either party, but one thing is cer- 
tain : there would have been nc scholar doing the work 
at all, had not Miller started it. That his hand left 
the plow and he hired some one else to do willingly 
what he was unwilling to complete, is a matter of 
minor importance. Then, again, Miller's “ Ancient 
Sanskrit Literature,’’ published ~e - years ago, was 
an independent and thoroughly scholarly book, whieh 
has ever since held its own with the best publications 
in this complex field of investigation. 

When, after twenty years, Miller returned to the 
special study of literature, from which his phonetic 
and wythological pursuits had withdrawn him, al- 
though the volume published uader the title ** India. 
What Can It Teach Us?” showed a marked decline in 
power in the body of the book, the learned appendix 
on the * Renaissance of Sanskrit Literature” proved 
that the old scholar was still there, vigorous, ingenious, 
ame note But the very circumstance that the most 
mportant part of the book was relegated to an ree- 
dix, while the main part was taken up with such baga- 
telles as ‘‘The Truthful Character of the Hindoos,” 
and ** Human Interest in Sanskrit Literature,” was in- 
dicative of a grave change in Miller's attitude, He 
had catered to the public so long that scholarly work 
had become only of secondary consequence. or his 
general reputation this was a fatal error, since the very 
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humble to speak of him lightly in his capacity of liv- 
guist and mythologist. 

But the master of a generation ago cannot be dis- 
missed without the meed of praise due to his ability 
and to the work actually accomplished by him. It is 
true that he was at his best as an interpreter. His un- 
rivaled style, his enthusiasm, his eloquence in a do- 
main distinguished for arid research, made him and 
his field known to those who would otherwise have had 
no interest in the line which he represented. But is 
this a slight thing? There are many who owe to 
Miller’s magnetism the first impulse to tread in the 
path which he opened for them; many who have been 
accustomed to sneer, and yet have him to thank for 
the ability to do so. In a word, Miller, even as a 
middle-man between the inner shrine and the outer 
world, deserves well of two generations. In his ma- 
tured strength he was an inspiration, and he has al- 
ways aided his chosen science by his poetic insight and 
suggestiveness, even when the cause for which he 
fought was wrong. Regarded solely from the material 
side, the benefit he has conferred upon Sanskrit studies 
in winning means for others as well as for himself to 
prosecute their labors, is not a small item in the score 
of good he must have entered to his credit. 

But in point of fact, despite the unsatisfactory nature 
of much of his later work, Miller was by no means a 
mere go-between, feeding the public with grain raised 
by others. It is true that he was somewhat vain-glori- 
ous and not very scrupulous in the allotment of praise 
which should be rendered for what was done by others 
under his supervision. What he constantly proclaimed 
to be his own great work, the edition of the *‘Rig Veda,” 
was in reality not his atall. A German scholar di 
the work, and Miller appropriated the credit for it. 


public he served repudiated him as a guide, while the 
scholars he had deserted, and to whom, in his eager- 
ness to be always the first, he had been insultingly un- 
fair, were more prone to ridicule bis pretensions than 
to admit the genuine worth of his contributions to 
knowledge. 

It. is no time now to speak of the unhappy quarrels 
which disfigured the later vears of Miller's life. Not 
only in this country, but in Germany, his bitterest ene- 
mies were those of his own household. Sanskrit 
scholars could not forgive the dishonesty of statement 
which marked his ex-parte presentation of facts, gor 
the maliciousness with which he pursued the objects 
of his dislike. But let that pass. What remains that 
is good? The noble edition of the * Rig Veda” and 
the authoritative ** History of Sanskrit Literature” will 
perhaps abide as his most solid attainment in Sanskrit 
scholarship. Apart from these, as editor-in-chief of 
the ‘‘Sacred Books of the East,” he has been instra- 
mental in furthering, to the best of his ability, the 
good cause of publishing translations of the most im- 
portant Oriental records. His own work in the series 
was slight, and the two volumes of ** Upanishads” and 
one volume of ‘‘ Vedic Hymns,” translated for it by him. 
are of ephemeral value. Nor do the slighter volumes 
of text-books, which he prepared at intervals, call for 
special remark. They were the parerga of necessity, 
pot-boilers, such as no scholar Joves and most must an- 
dertake. 

But while this list records the more valuable of 
Miller’s works in one field (though even here one 
should not overlook his adjutancy in the publication of 
Pali books as well as of Sanskrit), that which has really 
given him his widest renown has as yet been scarcely 
referred to, And it is surely not a small matter that a 
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scholar can win a hearing in two lines of research; for 
though all comparative philology may be generally re- 
garded as the concomitant of Sanskrit scholarship, it 
should be remembered that they have no more to do 
with each other than have Greek and folk-lore. The 
** Science of Language,” “ Chips from a German Work- 
shop,” and other related volumes represent the middle 
period of Miller's career, and have perhaps had the 
widest influence. ‘They were not very correct, and they 
were very popular, but they lighted up a dark field 
und encouraged research. As Miller advanced, he ap- 
pears to have fallen a victim to the very factor in his 
mental furnishing which made his books so interest- 
ing to beginners—an imaginative and poetical way of 
looking at facts. He seews to have regarded words as 
endowed with some mysterious potency, and so he was 
drawn to the peculiar view which he upheld in his 
mythological studies and later in his ‘Science of 
Thought.” Language was to him an organism. Thought 
was bred of words, not words of thought. And so we 
get the showy but too airy structure called science of 
mythology, and the much derided myths of the sun and 
dawn. 

The position taken by Miller on this subject was 
never renounced by him, and when, but a couple of 
years ago, he published his ‘*Contributions to the 
Science of Mythology,” he reasserted his opinions with 
the obstinacy of desperation, for he saw clearly that 
in this regard the world had passed him by. But 
toward the end of his life, amid wach frivolous writing 
such as his ‘‘Aunld Lang Syne,” published in 1899, 
wherein the man’s egotisim comes unpleasantly to the 
fore, he returned for his last work to that special pur- 
suit which, it would seem, he held particularly dear, and 
in which, with pardonable self-esteem, he evidently 
thought himself peculiarly fitted to direct opinion. 
This was pure philosophy. Miller always pretended 
to speak of his other work as ppm bs paels tothe 
deeper studies of the relation of mind and matter, and 
in his translation of Kant’s “ Critique” and his own 
various publications on religion and philosophy he 
doubtless felt the greatest satisfaction. He was at 
heart a Vedantist, ina European sense, an idealist ; and 
in the exposition of idealistic philosophy he believed 
that he was performing advanced work as well as grati- 
fying his own tastes. His very latest book, the ‘Six 
Systems of Indian Philosophy,” reveals not only his 
constant predilection for philosophical studies, but his 
inner sympathy with that great monistic system which 
proclaimed that ali was one and that that one was 
God. 

Of Miller’s private life little need be said. Coming 
from Germany when but a young wan, he settled in 
England, which he ever after made his home, living 
the quiet life of an Oxford scholar. The death of his 
daughter some years since was his first great blow, and 
one from which he never fully recovered, being affected 
by it physically and mentally. For a while his morale 
was shattered. but after a time, he bravely resuw- 
ed the forsaken labors of his life. He was one who 
welcomed distinction, and he received many honors. In 
his death the world has lost a master perhaps more 
brilliant than profound, but one whose labors have not 
been wasted. He made no great discovery, but he was 
an able scholar, and did much that will endure.—For 
our article we are indebted to The New York Evening 
Post, and for our engraving to the I[llustrirte Zeitung. 


ROMAN MORTAR. 


FROM time to time remnants of the Roman wall of 
London are unearthed, and some s imens of mortar 
have recently been analyzed for The Builder. The 
samples contained a number of water-worn pebbles 
varying in size up to 2 inches by 144 inches. The 
whole of each sample including the bbles was 
crashed to powder and then analyzed. rom the ap- 
pearance of the sand and pebbles it was concluded 
that unscreened river sand was employed. The lime 
and sand had been well mixed, for the mortar was 
almost entirely free from those isolated lamps of lime 
or lime carbonate which are an indication of faulty 
mixing. An analysis showed that the mortar was com- 
posed of 66 per ceut. of sand, 13 per cent. of lime, 7 per 
cent. carbon dioxide, 4 per ceut. earthy matter and 3 
per cent. combined water and organic watter and siw- 
ilar quantities of water, silica, oxide of iron, alumina, 
wagnesia and sulphur trioxide. 

Chewically considered, the mortar is good because 
the proportion of lime to sand by volume is about 1.to 
2. The quantity of silica soluble in sodium hydrate is 
high, and the proportion of clay and organic matter is 
very small. There is nothing mysterious about Roman 
mortar, as many analyses have been made of it. The 
Rowan wortars in existence at the present day are 
mostly found in wilitary or government work, which 
was no doubt constructed under strict supervision. 

So far from being more ignorant than the Romans of 
the art of mortar manufacture, we possess in the fine 
grade Portiand cement of to-day bonding material of 
much greater utility than anything they ever knew, 
and where our lime mortars are inferior, it is not the 
result of ignorance. 


Exposition in Minas Geraes.—Minister Bryan, of Pe- 
tropolis, under date of September 29, 1900, informs the 
De artment that early pext year there will be inaugur- 
ated at Belle Horizonte, the capital of Minas Geraes, 
under government and municipal support, a perma- 
nent exposition of the products and manufactures of 
that vast state, whose pupulations now exceeds four 
mitlions, and whose ialoasien -mineral and agricul 
tural—are being actively developed. 

Mr. Bryan adds : 

In 1809. the gold product of the State uf Minas ex- 
cveded $38.000,000, an increase of $1,000.000 in value over 
1808S. Several citizens of Minas Geraes who are inter- 
ested in promoting American enterprises have sng- 
ested, and are willing to undertake, the erection of a 
pavilion in which to exhibit machinery from our coun 
try at this forthcoming exposition. I respectfully re- 
commend that our manufacturers of agricultural, 
dairy, electrical, and mining appliances, who desire to 
avail themselves of an inexpensive opportunity to ex 
hibit their improved wachinery, communicate on this 
subject with the United States consulate-general in 
Rio de Janeiro. 
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STEAM METERS. 


THE function of the steam meter, introduced by A. 
Friedeberg, Berlin, is to condense and measure con- 
tinuously a portion of the steam flowing through the 
main steam Nan Inside a horizontal length of the 
main a flap-plate, hung from a horizontal axis, actuates 
through an internal sector and rack a conical plug 
valve controlling an opening in the top of the main. 
When no steam is being used, the plate hangs verti- 
cally and keeps the valve closed ; when steam is flow- 
ing through the main, it turns the plate more or 
less toward a horizontal position, thereby opening 
the valve correspondingly, and the steam escaping 
through the valve is condensed in a worm. ‘The water 
from the worm is either collected in a measuring tank, 
presteed with a gage glass, or is delivered upon a 
vucket wheel, the revolutions of which are indicated 
upon a counter arranged to show the corresponding 
quantity of steam flowing along the main. Another 
meter, said to be used by the New York Steam Com- 
many, is thus described in The Foreign Abstracts : 

he steam flowing along the main steam pipe is made 
to pass upward through a vertical chamber, into which 
it enters at the bottom through an orifice, fitted with 
a conical valve of long taper, and lifts the valve in pro- 
| aigrew to the quantity of steam passing through, 

he height of the lift is limited by an adjustable set 
screw, and is indicated by an arm, which records it by 
a pencil on a paper drum driven by clockwork. A 
piston attached to the bottom of the conical valve 
works in a cylinder of water forming a dashpot to 
check sudden oscillations of the valve. 


METER FOR DETERMINING THE POWER OF 
EXPLOSIVES. 


SEVERAL apparatus have been constructed for 
measuriug the power of explosives, one of which, the 
Guttman meter, is shown in the accompanying en- 
gravings. This consists of a central portion, a, and the 





Fie. 1.—GUTTMAN'’S METER. 





Fie. 2.—GUTTMAN’S METER — DETERMINING 
HEIGHT OF CONE. 


head pieces, b b, screwed thereon and made of hard- 
ened Bessemer steel. In the apparatus are two cylin- 
ders of lead, and between these is placed about 300 
grains of the powder to be tested. The hammer, m, 
strikes a little cap which causes the ignition of the 
powder, but the valve, 7, is closed at the moment that 
the ignition takes place and prevents the escape of the 
— gases, which, therefore, can act only on the 
eaden cylinders, forcing them a greater or lesser dis- 
tance into the cones of the portions, b, according to 
the power of the powder. The height of the cones 
thus obtained is then measured by means of a slide 
gage, and this measurement is compared with the re- 
sults obtained from a normal explosive, generally black 
powder. 

For indirect explosives, such as dynamite, etc., the 
Tranzl test, also called the “lead test,” is generally 
employed. In this case the explosive is placed in a 
leaden block of the proper dimensions, in which a 
bottle-shaped cavity is formed by the explosion, the 
volume of which is measured by pouring into it from a 
graduated vessel. The volume is in proportion to the 
power of the explosive tested.--Der Stein der Weisen. 


THE BORDERS OF THE KARST. 


“IF we ascend the Predil Pass from the Karinthian 
side, we rise above the fields of Villach to the typical 
landscapes of the Eastern Alps,” says Prof. Cole in 
Knowledge for October. ‘‘ At Raibi we are surrounded 
by the débris of the crags, and the white pebbles fill the 
valley floor; still climbing, through the last firwoods, 
we look down into the rich green Raibler See, and then 
up to the notch that forms the passage through the 
limestone crests. After that all is limestone, down 
to the very shores of the Adriatic ; and there we ap- 
proach, with a feeling of satiety, the bare white pla- 
teaux of the Karst. he learned Mojsisovics reminds 
us that the Karst is occasionally clothed with grass 
upon its summits, and with woodland on its flanks 
toward thesea. Anyone who has gazed upon the Karst 
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will feel, however, that he must insist on its essentiu 


nness, 
“The Arran Isles off the coast of Ciare, and some sur 
faces in the west of Yorkshire, may give us an intro 
duction to the nakedness of the Karst. In a lime 
stone country, where storms prevail, on the one hand 


or where dry seasons parch it, on the other, such soi 
as may be formed has little chance of preservation 
The exposed surface becomes worn down along th: 
planes of bedding of the strata. If these are gent) 
tilted, the bare dip-slope may extend for miles ; if the, 
are horizontal, a dreary and unbroken plateau way) 
result. Solution sets in along the a joint- 
planes, and great open sar ys arise, like the crevasse- 
in the surface of a glacier. The water missing from 
the surface is found again underground, where it dis 
solves away the rock, and forms chains of caves ani 
passages as it flows. As we swing down the great 
curves of the Predil, under the peas of the Mangart 
and the Terglou, the pebbly floor assumes more and 
more a feature of the landscape. The vegetation on 
the shifting limestone surfaces becomes broken up into 
little clamps, and acquires the monotonous dull green 
tint that seems characteristic of the East. The road in 
summer lies inches deep in hot white dust, as the Slo 
venian peasant knows too well, trudging down the 
ravine behind his thirsty flocks. At length we emerge 
on the plain of Gérz, where Eocene sandstones anid 
marls lend sowe diversity. But there is a grim touch 
of the genuine Karst in the ridge that has still to be 
encountered, before the Italian deltas come in view.” 














LICORICE. 
By NIcoLAs PIKE. 


THE order of plants Leguminos# contains very many 
of our best known and wost useful ones, and in it the 
wild weed that gives the licorice of commerce. It 
belongs to the genus Glycyrrhiza, though many 
other plants of near genera have roots that possess 
similar qualities. Especially is this the case with the 
Abrus precatorius Lin., that grows abundantly in the 
West Indies, notably in Jamaica, and in the islands of 
the Indian Ocean. It ranks over all hedges and 
fences with a strong, twisted, rugged stem ; bears an 
insignificant little flower, that gives a rough pod 
inclosing the little scarlet seeds tipped with black so 
well known. When not fully ripe they are pierced 
and strung together to form necklaces, bracelets, 
rosaries, etc., frequently wixed with the larger silvery 
seeds of ‘‘ Job's tears” (Coix lachryma). 1 have seen 
many of the colored nuns, or Sw@urs de charité, count- 
ing their beads while pa’ «ntly watching the couch 
of sick and dying sailors. we long rosaries were made 
of the red and white berries and the prayers marked 
off with sandalwood beads. The roots of the Abrus 
are used by all Creoles for chewing and other purposes 
in various bronchial ailments. They have the taste of 
licorice, but do not yield the rich juice of the Gly- 
eyrrhiza. 

There are three species of plants, both wild and 
cultivated, that yield the licorice that is imported by 
many tons every year into the United States. 
They are the G. glabra, G. glandulifera and G. echin- 
ata, the latter being considered the best for cultiva- 
tion. These plants grow wild in all the countries of 
Europe bordering on the Mediterranean, and their 
habitat extends through Asia Minor to Central Asia 
and China. England cultivates it in Surrey and York- 
shire, and the G. lepidata is said to be a native of the 

lains of Missouri and other similar localities in the 

uth western States. 

The uses of licorice are varied and numerous. The 
manufacturers of chewing tobacco consume a great 
quantity. It serves as a demulcent for coughs and 
colds, and is an ingredient in many sirups and elixirs, 
besides having a remarkable effect in masking nause- 
ous medicines. Porter and even ale breweries avail 
themselves of its saccharine, and the roots are exten- 
sively employed by them. 

It is imported in different forms; in the roots, also 
in rolls or sticks of the dried inspissated juice that 
come packed in sweet bay leaves. The licorice im- 
ported into England from Calabria, Sicily, goes by the 
nawe of Solazzi or Corigliano juice; that grown in 
Yorkshire is made into a confection called Pontefract 
cakes. The roots of the licorice contain a large amount 
of sweet, mucilaginous juice, that owes its sweetness 
to a peculiar principle called glycion or glyeyrrhizin, 
which is present in both roots and leaves. The sugar 
is said to be not crystallizable, and not susceptible 
of vinous fermentation. 

The cultivation of this plant would have been ardu- 
ous in former years, when there was only hand labor. 
and money scarce. There is now plenty of the latter 
article lying idle ; agriculture has also made such rapid 
strides, and the introduction of the wonderful labor 
saving machines now in use for plowing, ete., would 
render the successful growth of the plant almost a 
certainty. It could then be put on the market pure, 
for even licorice has not escaped in this age of adu! 
teration, as starch, rice and wheat flour, and even 
wood ashes, have been used for this purpose. I have 
carefully collected every available information on the 
subject, and its growth and cultivation in Europe. 
I give it for the benefit of those willing and able to 
introduce fresh objects of commerce, to utilize lands 
good for no other purpose, and to give profitable em 

loyment in the gathering season to numbers of wil! 
ing but often idle hands. 
will first speak of the licorice a native of Southern 
Europe. The qualities in different countries vary 
greatly. It is said that the juice from Turkey and 
Greece is bitter, of Sicily and Spain sweet and ric!:, 
but that of Italy the richest, though less is exported 
thence. I am not aware of licorice being cultivated 1 
any of these countries, as it is so vigorous and abuni'- 
ant a wild plant, almost too much so in many place- 
In Spain it grows finest in the rich bottom lands of t!« 
great rivers, and the crop depends much on the wil!- 
ness or severity of the winters. It is of such vigorous 
growth that other weeds cannot encroach on it ani 
crowd it out, and po parasite or insect t is known 
to infest it. It is so tenacious of life that if only « 
small portion of the root is left in the ground after t!)« 
collecting season, it shoots up again. There are t“ 
kinds of licorice, one sending down a tap root fro 
to 6 feet deep, and the other runs under ground frow: 
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nches to 2 or 8 feet. The latter is the most highly 
rized, from the facility with which it isdug up. Only 
he roots are used, the tops being burned for fuel. It 
aries in quantity and quality according to soil in dif- 
erent provinces, changes its color to red, yellow or 
vrown, and the proportions of saccharine and starch 
ary also. The climate best suited to the growth of 
icorice is that where oranges and all the citrus family 
brive, as it cannot endure severe ground frosts nor 
old high altitudes. 

In Sicily it grows most luxuriantly in low lands ad- 

acent to streams of water. The valley of the river 
Simeto is so rich that, with the rudest tools aud cul- 
‘are, the peasants have no difficulty in growing cereals 
uid other plants for food. Their principal trouble is 
<eeping down the weeds that spring up so abundantly 
in the cultivated lands, and the licorice from its per- 
tinacity is most dreaded. A farmer when asked if it 
grew on his farm replied, ‘*God forbid! for of all 
wild vegetation, it is most difficult to subdue.” A 
crop ean he gathered every three or four years from 
the same ground, and the digging commences after the 
autumn rains have set in. Licorice requires the hot 
sun to perfect its juice, but at the same time it bakes 
the ground so hard, the task of collecting the deep-set 
roots would be too laborious and expensive till the 
earth is well saturated. There are seven manufac- 
tories in Catania alone, and they produce from 700,000 
to 800,000 pounds annually, and others in various cities 
of the island. Very little of the root is exported either 
from Sicily or Italy, only the rolls or sticks made from 
the inspissated juice. Asia Minor exports largely to 
the United States, mostly in sailing vessels under the 
Austrian and Italian flags. A great deal of the trade 
in this country is in American hands. So long ago as 
1885, steam presses were in use there, and from Alex- 
andreth, in Smyrna, 6,000 tons were exported at a value 
of about $192,000. 

Licorice has been cultivated in England since about 
the fourteenth ceutury. It is said to have been im- 
ported from Germany (a fact I doubt from its climate), 
and was cultivated in the gardens of the old monas- 
teries. The monks, I presume, introduced this plant as 
they did so many other useful ones, as it entered very 
largely into their medicaments. There were in a mea- 
sure the guardians of the poor in their vicinity in 
those days, and dispensed medicines for the cure of 
their bodily ailments, equally with their care for their 
souls. Licorice has been so successfully cultivated in 
England that I give the methods employed, as they 
would, I should think, serve well for our own country. 

Mitcham, in Surrey, has been famous for its ‘* herb 
farms” for over a century, and the air is redolent in 
summer and autumn with the delicious perfumes of 
lavender, thyme, rosemary, chamowile, peppermint, 
and other plants used in medicines or for distillation. 
The soil is a deep black mould, with some admixture of 
sand, and considerable licorice has been grown here. 
The plant is gracefal, with feathery pinnate foliage, 
grows about two or three feet high, and bears small 
whitish yellow flowers. Since licorice has been im 
ported into England duty free, the crops have been 
less attended to, as other plants pay better. 

Near Pontefract, Yorkshire, it has been long success- 
fully cultivated. The soil is a sandy loam, and has to 
be of considerable depth to allow the roots to develop 
well. The beds are prepared by being well trenched, 
the width of trench and bed averaging three feet, and 
having the appearance, when finished, of wide celery 
beds. Commencing early in April or late in March, a 
top dressing of stable manure is applied and lightly 
covered over, leaving the trench about six inches below 
the raised bed. Holes are made with a small spud a 
few inches apart, and another person follows (often a 
girl) with a basket of buds and suckers, slips or run- 
ners, and they are inserted about four inches below 
the surface and covered to that depth. This forms a 
double crop, that is, the buds grow downward, pro- 
ducing the roots, and the suckers form buds for future 
planting, the width of the beds permitting of cross 
rows of plants. The buds and suckers are left in the 
ground for three and a half years, a crop being ob- 
tained in the September following the fourth spring. 
The first manuring is sufficient, the plants being 
weeded each summer. A hot, dry season is best for 
them; they need no irrigation even in the hottest 
weather, and are free from all insect pests. 

The trenches are of course idle for two years, as the 
plant tops do not show much in that time, so potatoes 
are planted in them the first year. A species called 
ash potatoes is used, as they have such small tops 
they do not overshadow the young licorice plants as 
larger kinds would. 

The second year a crop of eabbages is grown, but 
the third year the trenches must lie fallow, as the 
licorice then shows luxuriant growth, and presents in 
the summer the appearance of a shrubbery of young 
ash trees. The grower plants a fresh crop every 
spring of each year, and in autumn harvests the one 
of three and one-half years’ growth. 

The only labor required is that the beds be kept 
clear of weeds in summer, and in November, when the 
sap is down, the plant tops must be cut off. If the 
winter proves unusually severe, the tops can be cov- 
ered with a light layer of earth. 


TO GATHER AND PREPARE THE ROOT. 


The trench, not the bed, must be dug down to a con- 
siderable depth, thus exposing without injuring the 
roots, and the whole plant is very carefully taken out 
of the ground. The earth from the second trench is 
then thrown into the first, and so on to the end of the 
field. The roots are then placed in dry cellars after 
removing the tops and suckers and often covered with 
sand. The latter serve for the next spring’s crop to 
produce ‘* buds,” tbat is, roots in their early stage for 
another year. When the stored roots are dry, they 
form the yellow licorice for producing the juice of 
commerce. A small portion of the top of the root is 
cut off as being of less value than the rest, and is 
sround into powder and sold to chemists for various 
uses, The tops are only good for burning. 

The three and a half years’ sucker, which is gathered 
with the licorice plant, has now produced ** buds,” 
which are reserved with the new suckers for planting. 
(hey are either stored in a cellar and covered with rot- 
ten dung, or they are made into a mound, outside, and 
well buried in earth or moist sand, and thus withstand 
"he cold, wet winters of Yorkshire. 
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There ap to be considerable difficulty ‘ta finding 
out some of the first processes of the manufacture of 
licorice. Mr. Hilliard, who has the largest factory in 
Pontefract, courteously shows the place to visitors, 
with the above reservation. 

In Sicily, when the roots are dug up, they are bound 
in bundles and stored in the factories for some time to 
season them. When sufficiently cured, wen and women 
cut them into short pieces, and then they are plunged 
into a vat of water, and thoroughly washed ; they are 
then crushed in a rude mill, which consists of two cir- 
cular stones of lava, the one horizontal, the other per- 
pendicular over it. Through the center of the upper 
stone is an axle, to which is attached a wule, which 
revolves it slowly in a circle. When sufficiently crushed, 
they are boiled in water for 24 hours, then removed 
from the kettles and placed in a screw press, and the 
juice syueezed out into a cistern beneath. It is passed 
through a sieve and again boiled, and the iment 
again pressed, and the whole again filtered. When 
boiled to a certaip eonsistency, it is placed in pans 
over a fire, and men stir it till dense enougb for paste. 
It is placed in wooden moulds for cakes, or made into 
rolls or sticks, which when dried are packed in bay 
leaves for exportation. When the roots are required, 
women scrape off the bark, cut it in the desired length, 
and when dry it is packed in bags, great care being 
taken they do not mould nor freeze, and they wust be 
free from the least blemish. 

In England now the greater part of the juice manu- 
factured is from roots grown in Spain and Sicily, as 
the English ones are of smaller size. As the persone 
is so rapid now over the ocean, a package of roots, 
buds or suckers could be brought as fresh and easily, 
perhaps more so, than from one of our own Western 
States, and doubtless from the greater heat here they 
would improve in size. It would not be difficult to 
— fresh wild roots and buds direct from Spain. 

here is direet intercourse with Seville, whence licorice 
is shipped to England by steamers or by sailing vessels 
direct to America. An ordinary Wardian case could 
be sent to Seville and would briny ack roots and buds 
enough to start a licorice farm. 

Allowing for the difference of climate in England 
and the United States, anywhere south of Washing- 
ton, D. C., ought to produce licorice of fine quality 
with careful culture. There are plenty of low-lying 
lands good for nothing else that could be permanently 
profitable for it, where ground frosts are light. I say 
ground frosts, because there is no leafage in winter to 
be injured. The average latitude where licorice flour- 
ishes near the Mediterranean is from 36° to 41° N. lat., 
in Mitcham, Surrey, 57° 30°, and in Poutefract, 53°. 


CONDENSED INFORMATION CONCERNING 
SOME OF THE MORE VALUABLE IN- 
SECTICIDES. 

KEROSENE EMULSION. 

THIs insecticide acts by contact and is applicable to 
all non-masticating insects (sucking insecta, such as 
the true bugs and especially plant lice and scale in- 
sects) and also to many of the mandibulate insects 
when the use of arsenites is not advisable. Kerosene 
ewulsion way be made by means of various ewulsify- 
ing agents, but the most satisfactory substances and 
those most available to the average farmer and fruit 
grower are milk and soapsuds. In each of these cases 
the amount of ewulsifying agent should be one-half 
the quantity of kerosene. 

One of the most satisfactory formulas is as follows : 





Per cent. 
LN EE OE PEE T ET 2 gals. 67 
Common soap or whale oil soap 44¢ Ib. tas 
WES . vince ctubéae-enaneecdde 1 gal. 


Heat the solution of soap and add it boiling hot to 
the kerosene. Churn the mixture by means of a force 
pump and spray nozzle for five or ten winutes. The 
emulsion, if perfect, forms a cream whieh thickens 
upon cooling and should adhere without oiliness to the 
surface of glass. For use against scale inseets dilute 
one part of the emulsion with nine parts of water. For 
most other insects dilute one part of the emulsion with 
fifteen parts of water. For soft insects like plant lice 
the dilution may be carried to from tweaty to twenty- 
five parts of water. 

The milk emulsion is produced by the same methods 
as the above. 

THE RESIN WASHES. 

These insecticides act by contact, and also, in the 
case of scale insects, by forming an impervious coating 
which effectually smothers the insects treated. These 
resin washes vary in efficacy according to the insect 
treated. Experience has shown that the best formula 
for the red seale (Aonidia aurantii Maskell) and its 
yellow variety (A. citrinus Coquillett) is as follows : 


Pas. casccvunese. BlestevcaXkbaren 18 Ib. 
Caustic soda (70 per cent. strength) 5 °* 

PR ER. . onc ciccs cesi on sens coconse | BE pte 
We Oe Wie i ecnentas covinss 100 gals. 


The necessary ingredients are placed in a kettle and 
a sufficient quantity of cold water added to cover 
them ; they are then boiled until dissolved, being oc- 
easionally stirred in the meantime, and after the ma- 
terials are dissolved the boiling should be continued 
for about an hour, and a considerable degree of heat 
should be employed, so as to keep the preparation in 
a brisk state of ebullition, cold water being added in 
small quantities whenever there are indications of the 
preparation boiling over. Too much cold water, how- 
ever, should not be added at one time, or the boiling 

rocess will be arrested and thereby delayed, but by a 
ittle pmo the operator will learn how much water 
to add so as to keep the preparation boiling actively. 
Stirring the preparation is quite unnecessary during 
this stage of the work. When boiled sufficiently it 
will assimilate perfectly with water, and should then 
be diluted with the proper quantity of cold water, 
adding it slowly at first and stirring occasionally dur- 
ing the process. The undiluted preparation is pale 
yellowish in color, but by the addition of water it be- 
eomes a very dark brown. Before being sprayed on 
the trees it should be strained through a fine wire 
sieve, or through a piece of Swiss muslin, and this is 
usually accomplished when pouring the liquid into the 
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spraying tank, by means of a strainer placed over the 
opening through which the preparation is introduced 
into the tank. 

The preparing of this compound will be greatly ac- 
celerated if the resin and caustic soda are first palver- 
ized before being placed in the boiler, but this is quite 
a difficalt task to perform. Both of these substances 
are put up in large cakes for the wholesale trade, the 
resin being in wooden barrels, each barrel containing a 
single cake weighing about 3875 pounds, while the 
caustic soda is put up in iron drums containing a sin- 
gle cake each, weighing about 800 pounds. The soda 
is the most difficult to dissolve, but this could doubt- 
less be obviated by first dissolving it in cold water and 
then using the solution as required. This insecticide 
may be applied at any time during the growing 
season. 

A stronger wash is required for the San José scale 
(Aspidiotus perniciosus Comstock), and the following 
formula gives the best results : 


OE he AEs Sa eae oe 30 «Ib 
Caustic soda (70 per cent.)........+-..6. S: 
PE MN Nebo ad weereand eV tate! cwens ie 416 pts. 
Water enough to make......... ...... 100 gals 


Place all the ingredients in a kettie and cover with 
water to a depth of 4 or 5 inches, boil briskly for about 
two hours or until the compound can be perfectly dis- 
solved with water. When this stage is poem te | the 
kettle should be filled up with water, care being taken 
not to chill the wash by adding large quantities of cold 
water at once. It may be thus diluted to about 40 gal- 
lons, the additional water being added from time to 
time as it is used. 

This preparation should only be applied during 
winter or during the dormant period. Applied in the 
gree season, it will cause the loss of foliage and 

ruit. 

In the application of both these washes, a very fine 
spray is not essential, as the object is not simply to 
wet the tree, but to thoroughly coat it over with the 
compound, and this can be best accomplished by the 
use of a rather coarse spray, which can be thrown upon 
the tree with considerable force. 

FOR SUBTERRANEAN INSECTS. 

Recent experiments have shown the practical value 
of the resin compounds against the grape phylloxera, 
and they will also be applicable to the apple root louse 
and other underground insects. The cheapest and at 
the sawe time one of the most satisfactory compounds 
experimented with is the following : 


Caustic soda (77 per cent.).......... os OR 
Re i eer. oe 
po | OR a ee eee 50 gals. 


Dissolve the soda over fire with 4 gallons of water, 
add the resin, and after it is dissolved and while boil- 
ing, add water, slowly, to make 50 gallons of com- 

und. For use, dilute to 500 gallons. Excavate 

ins about the vines 6 inches deep and about 2 feet 
in diaweter, and apply to each vine 5 gallons. The re- 
sults will be wore satisfactory if the treatment is made 
early in the spring, so that the rain of the season will 
assist in disseminating the wash about the roots, 

The kerosene emulsion made according to the form- 
ula given above is also applicable to certain under- 
ground insects in cases where it will not prove too 
expensive, as, for instance, the grape phylloxera or 
where white grubs are infesting a valuable lawn. It 
may then be used in the proportion of 1 part of the 
emulsion to 15 gallons of water, applied liberally to the 
soil, and afterward washed down at frequent intervals 
with large quantities of water for several days. This 
ean be done only where there is plenty of water at 
hand, but will be found of great fh in special cases. 

In other cases bisulphide of carbon may be used for 
specific and local underground forms. Nests of ants, 
for instance, may be destroyed by pouring an ounce of 
this substance into several holes, covering them with a 
wet blanket for ten minutes and afterward exploding 
the vapor at the mouth of the holes with a torch. 
Against onion, cabbage, and radish maggots this sub- 
stance may also be used, by punching a hole with a 
sharp stick at the base of the plant and pouring ina 
eo inten of the liquid, covering afterward with 
earth. 


THE ARSENITES— LONDON PURPLE, PARIS GREEN, 
AND WHITE ARSENIC. 


These poisons are of the greatest service against all 
mandibulate insects, as larve and beetles, and they 
furnish the most satisfactory means of controlling most 
leaf feeders and the best wholesale remedy against the 
coddling moth. Caution must be used in applving 
them on account of the liability of burning or scalding 
the foliage. 

The poisons should be thoroughly mixed with water 
at the rate of from 1 pound to 100 to 250 gallons water 
and applied with a force pump or band spray nozzle. 
In preparing the wash it will be best to first mix the 
poison with a small quantity of water, making a thick 
batter, then dilute the latter and add to the reservoir 
or spray tank, wixing the whole thoroughly. When 
freshly mixed, either London purple or Paris green way 
be applied to apple, plum, aud other fruit trees, except 
the peach, at the rate of 1 pound to 150 to 200 gallons, the 
latter amount being recommended for the plum, which 
is somewhat wore susceptible to scalding than the ap- 
ple. White arsenic does little if any injury at the rate 
of 1 pound to 50 gallons of water. As shown by Mr. 
Gillette, however, when allowed to remain for some 
time (two weeks or wore) in water, the white arsenic 
acts with wonderful energy, scalding when used at the 
rate of 1 pound to 100 gallons from 10 to 90 per cent. of 
the foliage. The action of the other arsenites remains 

ractically the same, with, perhaps, a slight increase 
in the case of London purple. 

With the peach these poisons, when applied alone, 
even at the rate of 1 pound to 300 or more gallons of 
water, are injurious in their action, causing the loss of 
much of the foliage. 

By the addition of a little lime to the mixture, Lon- 
don purple and Paris green may be safely applied, at 
the rate of 1 poe to 125 to 150 gallons of water, to 
the peach or the tenderest foliage, or in much greater 
strength to strong foliage, such as that of the apple 
or most shade trees. 

Whenever, therefore, the application is made to ten- 
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der foliage. or when the treating with a strong mixture 
is desirable, lime water. milky, but not heavy enough 
to close the nozzle, should be added at the rate of about 
2 gallons to 100 gallons of the poison. 

Pure arsenic, however, should never be used with 
line, as the latter greatly increases its action. 

With the apple, in spraying for the codling moth, at 
least two applications should be made—the first on the 
falling of the blossoms, the apples being about the size 
of peas, and the second a week or ten days later; but 
the poison should never be applied after the fruit tarns 
down on the stem, on account of the danger of the 
poison collecting and remaining permanently in the 
stem cavity. 

For the plam curculio on the plum, cherry, peach, 
ete., two or three applications should be made during 
the latter part of May and the first half of Jane; in the 
case of most leaf feeders, spray on the first indication 
of their presence. 

CAUTION NECESSARY IN THE USE OF THESE 
INSECTICIDES. 

The relative susceptibility of apple, plum, and peach 
has just been indicated under the head of arsenical 
poisons, and these remarks apply equally well to the 
use of the kerosene emulsions. In the case of other 
plants thorough experiments are still necessary, and 
all insecticides should be first used in comparatively 
high dilution. In general, it may be said that tender 
young foliage is more susceptible and mast be care- 
fully treated. Thin-leaved pilose plants are more 
readily injured, while thick-leaved, glabrous species 
are least affected. Annual plants, such as cabbages, 
and other garden vegetables, are more susceptible than 
perennials, but in the case of root crops, such as beets, 
turnips, radishes, and potatoes, there is not the same 
need of caution as to the damage to foliage. Damage 
to foliage is not shown at once, and in case of rain fol- 
lowing an application, another application should not 
be made for several days. Fruit trees should not be 
sprayed with arsenical poison before the blossoms fall, 
on account of the danger of poisoning honey bees.— 
Circular U. 8. Depart. Agricul. 


TEA PRODUCTION IN INDIA. 

THE area under tea ia India has extended in the last 
fifteen years without a pause. In 1885 the acreage was 
283.925, in 1890 it had risen to 344,827, and in 1895 to 
415,717, while at the end of 1899 the area stood at 516 
732 acres. In the last five vears the average annual ad 
dition was 23,241 acres, against 13.365 acres in the pre- 
ceding quinquennium, the chief additions being in 1897 
and 1895. Of the total area cultivated in 1899, there 
were 198,673 acres in Assam (the Brahmaputra valley), 
132,478 acres in Cachor and Sylhet (the Surma valley), 
132,923 acres in Bengal, and 23,103 acres in Travancore. 
The area taken up by planters, but not yet planted, 
was 957,105 acres at the close of 1899. Tea cultivation 
is mainly centered in tracts where a heavy rainfall and 
a humid and equable climate pr of repeated flushes 
and pluckings of the leaf. In the Brahwaputra and 
Surma valleys the yield averages about 448 pounds per 
acre, while in the Duras and Darjiling (both in Bengal) 
the yield is 583 pounds and 281 pounds per acre respec 
tively. 

The plantations vary greatly in size. In Assam, 
where Europeans with ample capital carry on the in- 
dustry, and where economy of management has led to 
the fusion of tea estates, a plantation averages 1,266 
acres, while in Bengal the average is only 727 acres. 
In the Kangra valley of the Panjab, where natives 
grow tea, there are only about four acres to each plan- 
tation. The quantity of tea produced in the past fif- 
teen vears has increased in wuch greater ratio than the 
cultivated area, for while the area has increased by 82 
per cent., the production has risen 161 per cent. The 
quantity produced in 1899 was 186,500,000 pounds, or 
nearly 23,500,000 pounds greater than the production 
in 1898, 

The number of people permanently employed in 
the tea industry was 558,000 in 1899, besides an average 
of nearly 100,000 temporary laborers daily employed. 
Comparatively little tea is consumed in India itself. 
The Indian consumption consists of about 8,000,000 
pounds, of which 2,750,000 pounds is foreign (mainly 
Chinese). Taking an average of the last five years, we 
find that India has produced 160,644.000 pounds and 
exported 155,474,000 pounds. The United Kingdom 
has taken no less than 97 per cent. of the average pro- 
duction. The exports in 1899-1900 were as follows 
United Kingdom, 154,161,000 pounds; Australia, 8,363, 
000 pounds ; North America, 4,678,000 pounds ; Persia, 
1,953,000 pounds ; Russia, 467,000 pounds ; and coun- 
tries on the north west frontier of India, 2,101,000 pounds. 
The prices of tea fluctuate greatly. 


THE WOLF-SPIDERS. 

THE Lycosa, or wolf-spiders, are so called because 
they pursue their prey and force it to run, as does the 
sanguinary carnivore the wolf. They are found nearly 
everywhere during the summer season, along roads, 
upon grassy slopes that border ditches, and in marsbes, 
ete. They swarm especially in places upon which the 
sua sheds its most ardent rays. Perhaps, however, 
they would not manifest this predilection were it not 
that it isin precisely such localities that the insects 
upon which they feed are accustomed to congregate. 

At the beginning of summer, the promenader who 
wanders over the shady paths upon which dead leaves 
have accumulated during winter will start up myriads 
of Lycos, which will trip along in haste toward some 
sufe retreat. These spiders are always easily recog- 
uized at first sight by their jerky gait and their abrupt 
motions, which are sometimes so precipitate that the 
animal seems to displace itself by a series of somer- 
sets 

The Lycose, which are of medium size, are covered 
with dark hairs, often ornawented with light rings. 
As they are essentially wanderers, they do not spin vast 
silken hammocks, or geometrical webs or traps for 
eatching unwary flies. The wolf-spiders, in fact, are 
nomads, having no home instincts, but camping every 
night in some place selected at hazard during their 
peregrinations. They are the proletarians of the octo- 
pod tribe, in which the individual must be very poor 
indeed that has not a dwelling to shelter him. hey 
show no tendency to lie in ambuseade, and cannot ex- 
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pect to be fortunate enough to have their prey fall un- 
der their fangs through its own imprudence, When 
their appetite, sharpened by their journeys, makes it- 
self felt, they are obliged to go on a bunt, and in such 
cases have recourse to strength rather than to cunning 
in order to obtain the living prey that they desire. 
Their tactics are reduced to a few elementary principles 
showing merely the simplest prudence. Like the cat, 
they know how to deceive the vigilance of their victim 
by the caleulated siowness of their motions and to leap 
only in dead earnest ; the space that separates them 
from the victim being crossed in three quick jumps. 
Very courageous in these attacks, they unhesitatingly 
contend with insects larger than themselves. They are, 
it is true, well equipped for success, and can rely upon 
their venomous fangs as an infallible resource. ut we 
nevertheless have to admit that they have some energy 
when we see them attack large flies, which, at the first 
onset, fly away in an impetuous whirl in carrying along 
the little lyeosa, which never lets go its hold. 

Although they do not know how to manufacture 
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Fie. 1.—LYCOSH OR WOLF-SPIDERS. 


To the left is seen a female dragging her egg bag and to the right a female 
carrying her young upon her back. 





webs and traps, they are, nevertheless, capable of 
ewitting silk from their spinnerets. Vast nets of such 
filaments are seen hanging over the neglected fields in 
autumn. Upon a fine day in which the air is agitated 
by aslight breeze, the silver threads gently rise and 
float over the plains; and sometimes, fastened to the 
silken clew, we find a young lycosa, which this balloon 
of a primitive type is carrying to a distance. 

Spiders usually inclose their eggs in a cocoon, which 
they watch and protect until the young are hatched 
and capable of taking care of themselves. Such a thing 
would not suit the lyecosa, which is incessantly on 
the move, so she gets round the difficulty as follows: 
After she has laid her eggs, she places them in a 
globular bag which she secures to her spinnerets 
and carries around with her wherever she goes. When 
the young emerge from the shell, she receives them 
upon her back and watches over them until they 





Fie. 2.—A RECENTLY HATCHED LYCOSA. 


Greally magnified.) 


are old enough to provide for themselves.—For the 
above particulars and the engravings we are indebted 
to La Nature. te iN 

TROPICAL HURRICANES.* 
By F. J. B. CoRDEIRO, Surgeon United States Navy. 


THE Caribs, who dwelt in the West India Islands 
long ago, before the coming of the white man, had a 
word in their tongue which has come down to us and 
passed into many languages. It is *‘Hurakan.” In 
the China Seas they speak of a‘“*Typhoon.” The 
Samoans have their own word for it, and soon through 
every tropical country. These words all mean in the 
original a wighty wind, and refer to the same phe- 
nomena. 

Now that we have possessions in the West Indies, 
our attention has been called especially to that pecu- 
liar and complicated storm known as the tropieal ey- 
clone. For the first time American soil has been swept 
by its full fary, and our weather observers who have 
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duri the t year been distributed around th: 
Caribbean a have had an opportunity of chroni 
cling, if not the most severe, yet probably one of th. 
most destructive storms that has ever visited these re 
s. During the past 300 years, 355 such hurricane 
ve been recorded ; but these were only those of ex 
ceptional severity. It is as mathematically certain a 
the laws which govern them that they will continue t. 
recur on an average of several every year, as long a 
the West Indies exist. It is interesting to conjectur: 
here what would have been the result had Colambu 
encountered one of these storms on his first voyage o| 
discovery. Had he passed through the “eye” of a se 
vere hurricane, it is extremely doubtful if his frai/ 
earavels could have weathered it, and the discovery. of 
the new continent must have been delayed many 
years, 

The hurricane of August 7, 8 9, 1899, was like al! 
others, differing only in degree. The author was on 
the southern coast of Santo Domingo at the time 
Early on the moruing of the 7th, long, heavy swells 

coming in from the eastward, which was the 
method the storm used to telegraph its approach. 

As these long ocean waves may travel with a velocity 
of 80 or even 100 miles an hour, while the storm itself 
seldom travels wore than 20 miles an hour, it will be 
seen that its arrival may be anticipated a day or more 
in advance. In the afternoon of the 7th a telegram 
was received from Washington saying that a hurricane 
somewhere to the eastward of Dominica was approach- 
ing that island in a westerly and somewhat northerly 
direction. If there had been any doubt as to the 
meaning of the long swells coming from the eastward, 
all was now clear. The probable course of events 
could be forecast as follows—not from any special 
knowledge regarding cyclones (for our Knowledge as to 
their laws has been hitherto singularly deficient), but 
because year after year they carry out the same pro- 
gramme, almost without variation. The wind would 
blow from the eastward of north, through north to 
southwest ; the barometer would progressively fall, af- 
terward rising to about its original level. The track 
of the storm would be to the westward and nortb- 
ward, It would pass over Porto Rico by Turk’s Island, 
sweep the Bahamas, and recurving sowewhere about 
latitude 30°, would roll up the coast of the United 
States and out to sea, and then finally be dissipated. 
In the wake of the ** Freight Train” the afterswirl 
would follow, and a persistent southeast wind could be 
expected. Martinique. Guadeloupe, St. Thomas, Mont 
serrat, Porto Rico, Santo Domingo, and the Baha 
mas would be likely to suffer more or less damage ac- 
cording to the severity of the cyclone. And we know 
now that all this is what practically took place. 

What the battering-ram effect of wind striking with 
a velocity of 80, 100, 125, or even 150 miles an hour is, 
and what the inundating effect is of the tremendous 
precipitation caused by cyclones, and of the tidal 
waves which the low center may carry along, we have 
lately seen and have seen many times in the past. The 
hurricane of October, 1780, called the Great Hurricane, 
was very similar to the recent one in many respects. 
While the loss of life in Porto Rico was appalling, it 
eannot be compared to the loss caused by the cyclone 
at Barisal and Backergunge, in India, in June, 1822, 
when wore than 50.000 lives and a vast amount of 
property was destroyed. The West India hurricane of 
August, 1873, killed more than 500 people, damaged, 
stranded, or wrecked more than 1.000 vessels, besides 
doing an enormous amount of damage to buildings on 
shore. Such is the terrible and extraordinary interest 
these phenomena possess for us. 

It will be interesting to attempt to trace the course 
of a hurricane from its birth to its end, It must be 
premised that the sun, in its course round the earth 
day after day, heats a broad zone of the atmosphere 
directly under it. The air, becoming rarefied by this 
excessive heat, rises directly upward, very much like 
the hot air in a flue. This zone is known as the dol- 
drums, and is about 10° wide. From tke north and 
the south surface currents of cold air rush in to fill 
this void, which, owing to the revolutions of the 
earth from west to east, gives a northeasterly direction 
to the wind coming from the north and a south westerls 
direction to the wind coming from the south. When 
the sun is to the south of the equator, a corresponding 
state of affairs exists, the doldrums being bordered by 
the southeast trades on the south and bv the northeast 
trades on the north, which become northwesterly after 
crossing the equator. These so-called trade winds. 
with the interlying zone of doldrums, follow the sun 
north and south of the equator. A tropical cyclone 
always originates in the doldrums, and it may start 
over land or sea. If the surface of the earth were cov- 
ered with water alone, it would be difficult to see how 
a hurricane could arise, since, the conditions being 
uniform everywhere, there would be no determining 
point from which it could take its origin. With land 
seattered about it is a different matter. Since the 
specific heat of water is much greater than that of 
land, the heat pouring down from the sun raises the 
underlying islands to a much greater temperature than 
the surrounding water during the day, and since dur- 
ing the night the land cools more rapidly, we have 
generally a “low” over an island during the day and a 
“high” during the night, which give rise to the sea 
breeze of the day and the land breeze of the night, sv 
well known ip the tropics. It is easy to see how a 
*low,” arising over a sufficiently large island, could 
give rise to a very respectable cyclone. 

Where, as in the recent cyclone, the “low ™ origi 
nated on the sea (to the eastward of Dominica), it is 
possible that a cause lay in the great ocean curreut 
coming up along the coast of South America, or 4 
heavy precipitation of rain at this point freeing a vast 
awount of latent heat, and, by relieving the atwo- 
sphere of the pressure of a large amount of aqueous 
vapor, causing a diminution in the pressure that 
started the phenomenon. It seems hardly necessary 
to speculate further on how ** lows” of unusual dimen- 
sions way be formed—on the contrary, it seems wol- 
derful that they are not formed oftener. 

However that may be, we will simply suppose that a 
barometrical depression of unusual proportions occurs 
suddenly at some point. The wind from all surround- 
ing points immediately begins to rush toward the 
vortex. Since the air in the doldrums is usually cali, 
it must have the same revolutional velocity as the part 
of the earth over which it lies. Consequently, all tbe 
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r coming from the southward will be deflected to the 
istward of the center, and all the air coming from 
e northward will be deflected to the westward, and 
whirlwind will be formed which must revolve contra- 
ockwise. It will easily be seen that this is a general 
w for the northern hemisphere, viz., that every 
low” in the northern hemisphere must result in a 

contra-elockwise vortex, while every ‘‘low” in the 

-outhern hemisphere must cause a clockwise vortex. 

Conversely, every “ high” in the northern hemisphere 

must eause a clockwise whirl, while the opposite is 

true for the southern hemisphere. 

We have, then, a phenomenon the counterpart of 
whieh is seen in the water flowing out of the drain- 
pipe of a bath tub; or, more exactly, in the whirl of 
leaves On a gusty autuinn day; or in a water-spout, 
whieh is a miniature cyclone. 

Our cyclone is now formed. Before it starts off on 
its journey, let us survey it carefully. 

he diameter of a cyclone may be anywhere from 

100 to 1,000 miles, and its height from 20 to 40 miles. 

As the air is drawn in by a central attracting force, 

it follows approximately the so-called laws of equal 

areas, Viz., a line connecting a given mass of air with 
the eenter will deseribe equal areas in equal times. 

The general form of the whirl is as shown in Figs. 

1, 2, and 8, Fig. 1 being a vertical view, and Figs. 2 and 

3 being horizontal projections. 

It will be seen that a portion of air moving with 
comparative slowness at first, as it falls into the outer 
edge will gradually increase in velocity antil it reaches 
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the narrowest part of the “ hour glass,” which is some 
distance above the surface of the earth. 

The highest surface velocities are not far from the 
axis and are usually 80 to 100 miles an hour—a force 
which few objects can withstand. It will be seen from 
Fig. 1 that “axis of the storm” is a more correct term 
than “‘sterm center.” The barometrical pressure 
across such a cyclone can be well seen by examining 
the accompanying pressure gradient. It will be noticed 
that we have come to speak of our cyclone as an entity 
by itself, totally different from the surrounding air. 
Since its parts preserve their distances and relative rela- 
tions, it may, for all intents and purposes, be regarded 
as a solid body of equal mass rotating with its average 
velocity. This does not mean that the same air always 
coustitutes the same cyclone, for such is not the case. 
The identical particles of air that caused so much 
change in Porto Rico are not transported to the Ba- 
hamas to continue their work there. On the con- 
trary, this air, after having been ‘through the mill,” 
is left high above the earth not far from where it was 
originally derived. It is like a rotary snow-plow, 
where, though the mass in rotation is constantly 
changing, still an average energy of rotation is pre- 
served, 

‘The most important question of all from every point 
of view, both practical and theoretical, now awaits us, 
Vviz.: Why does the cyclone move and what are the laws 
governing this motion ? Upto this time this part of the 
problem has been considered inexplicable. It will be 
seen that if the laws governing revolving storms (and 
all storms are revolving) were understood, and this 
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knowledge could be applied to predicting their paths, 
meteorology would advance witli one bound from scien- 
tifie guesswork to an exact science. If the path of a 
evelone can be predicted from its * elements ” with the 
same accuracy as the path of a comet, then the science 
of meteorology acquires a dignity commensurate with 
that of astronomy. I believe this point has been 
reached. Given a cyclone with a kuown * moment 
of inertia,” of a known mass, rotating with a mean 
angular velocity at a given latitude and longitude, and 
its path and subsequent motion may be determined, 
The importance of this knowledge to all regions lying 
in the track of the cyclone is evident. 

Let Fig. 6 represent a section of the earth through its 
axis, and Ca cyclone at the extremity of the radius, 
OC, rotating in the northern hemisphere contra-clock- 
wise. Since the radius, OC, rotates with the angular 
velocity of the earth, our cyclone may be regarded as 
an ordinar pees a As the average velocity of the 
air of which the cyclone is formed is that of the surface 
of the earth under its axis, we may consider werely the 
motion of a gyroscope, O C, moving about a fixed point, 
O, or an imponderable axis, 0 U. 

It is not the intention of the author to give the com- 
plete analysis of the motions of a gyroscope under the 
given conditions, since this is professedly a popular 
article. The object is simply to elucidate the subject 
to the non-inathematical mind. 

To the reader with a slight knowledge of mathe- 
matics, it will be sufficient to say that the gyroscope is 
an instrument that develops a deflective force vormal 
to the plane in which itis tarned. For instance, if our 
cyclone is turned with the earth, it will develop a de- 
flective force, tending to increase its latitude, and a 
certain velocity will be developed toward the pole. 

This velocity likewise will develop deflective force, 
tending to increase its iongitude. 

Let 2 represent tne longitude and y the latitude of 
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the axis, and suppose an initial impulsive velocity 
equal to the velocity of the earth at the point to be 
given to the cyclone. Considering only a portion of 
the spherical surface small enough to be regarded as 
plane, we have as the equations of motion : 

(= .@ @a *) 
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dt dt dt’ dt 
since the normal deflecting force is proportional to the 
angular velocity. Integrating these equations, we get 


0 
as the curve of motion 2* + 7° —2 — y = 0, whieh is 
k 


the equation of a hyperbola situated vertically, with 
the origin at the upper vertex. It may be remarked 


’ 


that & above is equal ° where Ris a radius of 


the earth, and C, W, and © are respectively the moment 
of inertia about the axis, the angular velocity and the 
mass of the cyclone. 

It will be seen, therefore, that if the earth were at 
rest, and the cyclone given an initial velocity equal to 
its actual rotational velocity and started from a point, 
P, it would describe the curve, P H, which is fora small 
surface a hyperbola, as drawn in the figure with P the 
initial point at the vertex. Since no work is done, the 
living forces must remain constant. Therefore 


da\” as\* 
—— |Sin’? 6 +|—-] = Const. 
dt dt 


In other words, the gyroscope or cyclone will travel in 
the curve with a constant velocity equal to thar origin- 
ally impressed upon it. To obtain the actual path of 
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the cyclone, we must compound the above motion with 
the motion of the earth about the axis. It is readily 
seen thet the cyclone, starting out with the same veloc. 
ity as the —_ of the earth on which it rests, gradu- 
ally lags behind and goes to the northward. As it 
moves in the right-hand branch of the hyperbola, P H, 
it finally reaches a point where its velocity is equal to 
that of the earth. ere it stops going to the westward : 
shortly beyond its velocity becomes greater than that of 
the earth, owing to the diminishing circles of latitude. 
Here it moves to the eastward, but during the whole of 
its motion continually makes northing. The arm of the 
hyperbola being regarded as a straight line, which it 
may nearly be, it will be seen that the velocity to the 
northward is tolerably constant, while the velocity to 
the westward is constantivy retarded and that to the 
eastward constantly accelerated ; so the curve of the 
cyclone on the earth’s surface must closely resemble a 
parabola, with the axis eastand west. It is well known 
that a body moving with a constant velocity in one 
direction and with a constantly accelerated or retarded 
velocity in a direction at right angles must describe a 
parabola—a projectile, for instance. And such, in fact, 
do we find to be the actual paths taken by cyclones. 
The above is a rigidly exact explanation of the path of 
a cyclone, which has been a sore puzzle ever since it 
was first observed. Compare the paths delineated in 
Chart I. and II. from Piddington’s Sailor’s Hornbook. 
Jt will be seen that these paraboloid curves all have in- 
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dividual differences, depending upon differences in C, 
W and JY, aud the latitude and longitude where they 
started. Thatthe path can easily be calculated from 
the ‘‘elements” is now clear. The meridian where it 
will recurve, its velocity at any point, and in fact any- 
thing about its subsequent wotion, can be prede- 
termined. As to its velocity, it will be seen that if the 
generating hyperbola is very broad, so that the 
branches tend to coincide with the parallel of latitude 
on which it rests, the velocity may be very slow, but it 
never can be stationary. Some authors have spoken 
of stationary cyclones. Mathematical analysis shows 
that such a thing is impossible. When the branches 
are very narrow, there may be a high velocity. As a 
matter of fact the observed velocities have ranged from 
3 to 50 miles an hour or even wore. 

It remains to explain the observed broadening out of 
cyclones as they progress. This is on the same priu- 
ciple as a snowball increases in size by roiling. They 
are rolling stones that gather moss. The tendency of 
this is to destroy the original motion of rotation and 
lead to their dissipation. This is further helped along 
by friction on the surrounding air and on the surface 
of the earth. The continual precipitation of rain leads 
to the escape of a constant supply of latent heat. 
which acts in the axis like a flue and has a continual 
“winding-up effect.” How far these antagonistic 
forces balance each other it is impossible to say. They 
frequently have energy enough to keep under way for 
two weeks or more, though many die out in a week, 
and the feeble ones in a few days. 

Much condensation is a concomitant of most cyclones, 
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as might be expected when saturated vapors are ex- 
posed to various temperatures and pressures. In a 
waterspout the hot saturated air of the central shaft 
is surrounded by the cold spiral of the external air, 
and condensation results ; but the water here is wholly 
fresh. There is no sueking up of the sea water, ap- 
pearances notwithstanding. 

These tropical cyclones, as has been said before, are 
not limited to the West Indies, but are found in the 
doldrums every where, especially where there is a mix- 
ture of land and water. The author has been in four 
of these storme—three in the West Indies and one at 
Apia, Samoa. Two of these were axial. The subjec- 
tive and objective symptoms are the same in all. The 
last sunset before the storm has a uliar look, which 
can best be described as ‘‘oily.” There is no mistak- 
ing such a sunset when once seen before. These storms 
last three days, as a rule, at the same point. The cir- 
cumference is cloud-capped, but the axis is usually 
clear. An absolute calm exists in the axis, which lasts 
only for a short time (one hour or more), Here are 
found mountainous, confused seas, which are very 
dangerous—more dangerous, in fact, than the winds. 

When coming upon indications of an approaching 
eyclone at sea, the navigator can usually, from the 
direction of the wind, determine his position relatively 
to the path of the storm, and lay his course so as to es- 
eane as wach of it as possible. Since the axis travels 
at little more than steamship speed on an average, he 
will usually be successful. 

On land these storms cannot be avoided, and should 
be met by prudent anticipation. Areas of land that 
have been inundated and are liable to be inundated 
again should not be built upon. But haman nature is 
much the same, whether in the United States or Porto 
Rico. When a hurricane revisits any place, it usually 
finds the same work to do over again. 

In recapitulating it will be seen that when the “ele- 
ments” of a storm have suitable values, it may never 
recurve, though this is almost always the case. A cy- 
clone has never been known to cross the Equator; the 
above analysis shows that such a result is impossible. 
The above laws apply to any storm at any point of the 
earth’s surface. The only difference between a tropi- 
eal cyclone and other atmospheric disturbances lies 
simply in the superior energy of the former ; and the 
energy of all is seen to be derived directly from the 
sun, 

In summing up, we see that a “‘low” is formed by 
the sun at some point determined by loeal conditions. 
Owing to the rotation of the earth on its axis, a whirl- 
wind must result contra-clockwise in the northern 
hemisphere and clockwise in the southern hemisphere. 
The energy of the whirlwind will be proportional to 
the difference of temperature of its parts, as is the 
ease in all heat engines—and a cyclone may be re- 
garded as a heat engine. A cyclone having its own 
proper rotational velocity, combined with a rotation 
about the axis of the earth, is a gyroscope simply, and 
obeys all gyroscopic laws. 

It has long been a source of wonderment that the 
eyclone should move, just as for years it was con- 
sidered a paradox that when acted upon by gravity 
the gyroscope should sustain itself and not fall to the 
ground. Some idea of the force impelling it may be 
formed by considering the cyclone as a solid wheel re- 
volving about its axis. If all the axles in the world 
were welded together into one, it would be unable to 
hold the cyclone to a fixed point. 

The independent motion of a gyroscope, acting under 
the two rotational forces described above, is in a hyper- 
boloid curve, i. e., it is as close an approach to an 
hyperbola as it is possible to describe on a spherical 
surface. We may call this curve a “ Spherical Hyper- 
boloid.” 

This independent’motion of its own, combined with 
the revolution of the earth on its axis, gives us the 
path of the cyclone as traced on the surface of the 
earth. This path resembies a parabola with its vertex 
pointing to the west. According to the conditions of 
the problem, the axis of the spherical paraboloid may 
deviate somewhat to the northward (or southward) of 
a strictly east and west line. The detailed analysis of 
the YS together with the computation formula, 
would be out of place in any other than a mathemati- 
eal journal. 


THE CRADLE OF THE HUMAN RACE. 


BEFORE considering in what region of the earth the 
human race may probably have had its origin, it is 
necessary to make a few prefatory observations regard- 
ing the variously estimated ‘antiquity of man.” 

In the early part of the present century there was, 
indeed, no possibility of doubt or disagreement on this 
subject, for did not every educated person know that 
the world was created in the year 4004 B.C.? More re- 
cently, however, while some leaders in our schools of 
science have reached the conviction that it is probable 
that mankind came into being about one hundred 
thousand years ago, others see reason to believe that 
this is alwost as absurd as Archbishop Ussher’s quaint 
chronology, and that there is little or no doubt that 
the human race has existed on the face of the earth for 
more than a willion or even two million years. 

The theory which would limit the duration of man’s 
existence to one hundred thousand years is based 
mainly on the grounds that no human bones have 
been discovered anterior to the Quaternary epoch. 
But Sir Charles Lyell more than twenty vears ago 
pointed out that although many hundred flint imple- 
ments, including a large number of knives, had been 
collected in the alluvial sand and gravel in the valley 
of the Somme, not a single human bone had been 
found therein. “The absence,” he writes, “of all 
vestige of the bones which belonged to that population 
by which so many weapons were designed and executed 
affords a most striking and instructive lesson in regard 
to the value of negative evidence, when adduced in 
proof of the non-existence of certain classes of terres- 
trial animals at given periods of the .” 

He also instances the case of the oa of Haarlem, 
extending over 45,000 square acres, which the Dutch 
government, by means of powerful pumps, converted 
into dry land in the year 1853. ‘*There bad been,” he 
observes, “‘ many a shipwreck and many a naval fight 
in those waters, and hundreds of Duateh and Spanish 
soldiers and sailors had met there with a watery grave, 
yet in the deposits which had constituted for three 
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centuries the bed of the great lake no human bones 
could be found.” One or two wrecked Spanish vessels, 
some arms of the same period, a few coins, and some 
shetls were all that were discovered. 

But if this be true of comparatively recent periods, 
what hamwan bones, we would ask, can we expect to 
find in the strata of the Miocene epoch, a wiillion 
years or more before the Great Ice Age had begun its 
work of destruction ? 

Sir Charlies Lyell further remarks: “ Even of those 
ancient monuments now forming the crust of the 
earth, which have not been destroyed by rivers and 
the waves of the sea, or which have escaped being 
melted by voleanic heat, three-fourths lie submerged 
beneath the ocean, and are inaccessible to man ; while 
of those which form the dry land a great part are hid- 
den for ever from our observation by mountain masses, 
thousands of feet thick, piled over them.” 

Prof. H. Alleyne Nicholson also points out that 
almost all the fossiliferous rocks have been laid down 
in water ; and it is a necessary result of this that the 
great majority of fossils are the remains of aquatic 
animals. ‘‘The remains of air-breathing animals, 
whether of the inhabitants of the land or of the air it- 
self, are comparatively rare as fossils.” 

It is clear, therefore, that the negative evidence is of 
little or no value or importance, and must be disre- 
garded in considering the duration of wan’s existence 
on the earth. Darwin, it will be remembered, was of 
opinion that man may have existed in the Hocene 
period, while Mr. Wallace holds* that he certainly did 
exist in that period. Prof. Huxley also appears to 
have held this view, for he observes that the first traces 
of the primordial stock wheuce man has proceeded 
need no longer be sought, by those who entertain any 
form of the doctrine of progressive development, in the 
newest Tertiaries, but that they may be looked for in 
an epoch more distant from the age of the Elephas 
primigenias (mammoth) than that is from us. 

The fact that flint implements of the pre-glacial 
era are found both in Europe and also in North 
America clearly proves that nan, even at that remote 
date, had spread from one end of the globe to the 
other, and must therefore have already existed for 
many thousands of years. ‘‘The remoteness of the 
date,” observes Sir John Evans, ‘‘ at which the Palwo- 
lithie period had its beginning almost transcends our 
power of imagination ;” and Prof. Ratzel in his History 
of Mankind states that a regular workshop for the 
manufacture of chert flakes, which was discovered on 
the banks of the Mississippi in Minnesota, dates from 
the inter-glacial era, and that hunters chased the 
long-extinct beasts of the Drift Age in Mexico and in 
Argeutina. 

It has been pointed out by more than one writer 
that man is not the lineal descendant of any of the ex- 
isting species of apes, and that the divergence of the 
branch which ends in man from that which includes 
monkeys and anthropoid apes must have taken place 
not later than the Eocene or the beginning of the 
Miocene period. 

But how long ago is it since the commencement of 
the Eocene period ? 

Lord Keivin states that, to judge by the properties 
of rocks and by underground temperature, the date of 
the solidification of the earth was probably about 
thirty million years ago. And from the estimated depth 
of the primary and secondary strata, their formation 
probably occupied about 26,000,000 years. The date of 
the beginning of the Eocene period cannot, therefore, 
be estimated at less than 4,000,000 years from the 
present time. 

And what was the climate or temperature of the 
earth, of central Europe, and of the polar regions at 
that date’ Sir A. Geikie writes : 

** A consideration of the history of the solar system 
would of itself suggest the inference that on the whole 
the climate of early geological periods must have been 
warmer. The sun’s heat was greater; probably the 
amount of it received by the earth was likewise greater, 
while there would be for some time a sensible influence 
of the planet’s own internal heat upon the general tem- 

rature of the whole globe. There appears to 

ave been a gradual lowering of the general tempera- 
ture during past geological time.” 

Lord Kelvin observes that the hypothesis that ter- 
restrial temperature was formerly higher, by reason 
of a hotter sun, is rendered almost infinitely probable by 
independent physical evidence and mathewatical cal- 
culation. 

But we know that even in the Miocene epoch Europe 
enjoyed a tropical climate and was about twenty de- 
grees warmer than it is at present. In the polar re- 
gions dense forests were to be found where now are 
only vast fields of ice ; and water-lilies are said to have 
grown within eight degrees of the North Pole. The 
elephant, hippopotamus, lion, hyena, and rhinoceros 
were at that time common animals in Europe and Great 
Britain, although they now live, with the gorilla and 
chimpanzee, in Africa. The dryopithecus also inhabited 
France, and this now extinct anthropoid ape is said by 
M. Lartet and other writers to have more closely re- 
setbled man than either the gorilla or the chimpan- 
zee, both of which may also have lived in Europe dur- 
ing this period. 

In the Eocene epoch it was even warmer than in the 
Miocene ; and it is a fact respecting which there is no 
doubt or uncertainty whatever that the ancestors of 
the human race did exist in the Eocene period, although 
we do not know whether they were so far advanced as 
to be properly described as men. Possibly they were 
not; but in any case we must all agree that at that 
early date they were, so to speak, *‘in the cradle.” And 
where was that cradle ? 

Hickel thinks it may have been in the south of Asia, 
Wallace in Central Asia, Wagner in Europe, and Dar- 
win in Africa. 

If, however, we take into consideration that man de- 
teriorates in a tropical climate, and advances, both 
physically and mentally, in those countries where the 
temperature in the hottest season of the year seldom 
exceeds 70° or 80° F., and if we at the same time re- 
member how great must have been the heat during 
the Eocene epoch, four million vears ago, we shall have 
no difficulty in perceiving that we must turn to those 
regions of the North where the temperature at that 
time would be similar to that of the south of Europe at 
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the present day if we wish to find the most suitable 
habitat for our early ancestors. 

Moreover, if man had been a tropic-bred animal, we 
should not have found him so far north as Britain. or 
the valley of the Somme, during the glacial period, 
when the cold was driving the European flora and 
fauna into the far South. 

If we concentrate our attention on the traces of 
‘prehistoric man” found in the northwest corner of 
Europe, we are surprised to note their number and iw- 
portance as compared with those found in other paris 
of Europe, in Asia, or in Africa, It is not only the 
flints found in Suffolk, and in almost every part of 
England (some of which are said to be preglacial), and 
in Belgium, France, and Germany, but there are als 
the human remains found in the caves—the Brixham 
Cave, and Kent’s Hole, near Torquay—the Neander- 
thal skull, found near Diisseldorf ; the Spy skeletons, 
near Namur; the Borreby skulis, in Denmark ; the 
Engis skull, and others too numerous to be mentioned -; 
and when in addition to all this wo remember that the 
dryopithecus was a native of France, we are at first 
naturally inclined to jump to the conclusion that here, 
in this northwest portion of Europe, was the cradle of 
the human race. But unfortunately, so far as this sup- 
position is concerned, we find that belonging to the 
same remote date, if not to an even earlier period, 
similar worked flints aud other human relics are found 
in America. Now in order to get from Torquay, or the 
valley of the Somme, from Namur or Diisseldorf to 
America, or from America to these places, man must 
either have crossed by the Behring Straits or by the 
now submerged route across Iceland and Greenland. 
And this is a most important fact which we cannot 
gainsay or disregard. But if this be so, we are com- 
pelled to admit that long before the glacial epoch 
(which is said to have lasted from 240,000 years ago 
up to about 80,000 years ago) man was in or near the 
Arctic regions. There is no getting away from this 
fact. And as the human race was therefore near the 
polar regions at a time long anterior to that of any of 
the flints found in Great Britain or in the Somme val- 
ley, we are unwillingly compelled to relinquish the 
hypothesis that the cradle of the race may have been 
in the northwest of Europe. 

If, on the other hand, we turn our attention to the 
traces of ** prehistoric man” in North Awerica, we find 
that these equal if they do not exceed those of Europe. 
A large number of them are referred to in an article by 
Mr. Wallace which appeared in this Review in Novem- 
ber, 1887, and among them he mentions that when the 
great mastodon now in the British Museum was found 
by Dr. Kock in the Osage Valley, Missouri, a number 
of stone arrow-heads and charcoal were found near it, 
and that one of the arrow-heads lay under the thigh 
bone of the mastodon and in contact with it. This 
animal, it will be remembered, was found at a depth 
of twenty feet, under seven aiternate layers of Joam, 
gravel, clay, and peat, with a forest of old trees on the 
surface. 

He also refers to the case of the Calaveras skull. 

“In the year 1866 [he writes] some miners found in 
the cement, in close proximity to a petrified oak, a 
eurious rounded mass of earthy and stony material 
containing bones, which they put on one side, think- 
ing it was a curiosity of some kind. Prof. Wyman, to 
whow it was given, had great difficuity in removing 
the cemented gravel and discovering that it was really 
a human skull nearly entire. Its base was embedded 
in a conglomerate mass of ferruginous earth, water- 
worn voleanic pebbles, calcareous tufa, and fragments 
of bones, and several bones of the human foot and 
other parts of the skeleton were found wedged into the 
internal cavity of the skull. Chemical examination 
showed the bones to be in a fossilized condition, the 
organic matter and phosphate of lime being replaced 
by carbonate. It was found beneath four beds of lava, 
and in the fourth bed of gravel from the surface ; and 
Prof. Whitney, who afterward secured the specimen 
for the State Geological Museum, has no doubt what- 
ever of its having been found as described.” 

But although these numerous traces of prehistoric 
man found in America might lead us to suppose that 
there was the birthplace of the human race, we are 
unable to adopt that theory. In that continent there 
are at the present time no anthropoid apes, and so far 
as we know there never have been any in past ages. 
Nevertheless, we can hardly refuse to admit that the 
evidence clearly shows that our ancestors were in North 
America during the later portion of the Tertiary epoch, 
and that they came there from or by the Arctic regions, 
Bebring Straits, or Greenland. 

In a letter to the Times newspaper in August, 1897, 
I pointed out that ‘science would appear to teach us 
that our planet was at one time a fiery mass, the heat 
of which was too great to permit of either animal or 
vegetable life, and that as this fiery mass cooled down 
the first parts to reach a temperature sufficiently low 
to allow life to exist would be the North and South 
Poles. At these parts evolution would be going on 
through long ages, and eras of many millions of years, 
while the tropics were still a fiery girdle round the 
earth, across which no living creature might pass.” 

Sir Herbert Maxwell, in his interesting Memoirs of 
the Month, observes that “ birds, drawn by a heredit- 
ary impulse, press as far northward as possible to rear 
their young, bearing witness that in Polar, not in 
Equatorial regions lies the source of animated nature.” 
And Prof, Miall in his Round tho Year points out that 
“races of men, races of animals, races of plants, re- 
ligious faiths, modes of civilization, all originate in the 
Northern Continents and spread out in successive 
waves. .. . The Palw-Arctic region, and, in a less <e- 
gree, North America, have been the officina gentiuim 
of which Jornandes spoke, the laboratory in which 
new tribes are fashioned, the starting point of waves 
of migration which at length reach to the remotest 
corners of the earth.” 

This corresponds in a great measure with my own 
view on the subject, which is that the cradle of the 
human race was probably the vast tract of unbrok-n 
land lying between the Ural Mountains on the west 
and the Behring Straits, the Sea of Okhotsk, and Man- 
churia on theeast. It also is partly in accordance wi! ll 
the opinion of Mr. Wallace, who suggests that tlie 
birthplace of man was probably in Central Asia; b.t 
the region to which we refer more especially lies to '\e 
north of Central Asia. It is three thousand miles 
acioss from the Ural Mountains to Manchuria, and 2 
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large a country the human race may have multiplied 

vr centuries and have reached more than a willion 

embers before it spread to the other continents. This 

-gion is little known from a geological point of view, 

ud may contain any number of human relics, fossils, 
i ints, skeletons, ete., for anything that we know to the 

mntrary. Dari the Eocene the climate and 
uperature would be similar to that of the south of 
rance at the present time, and would not, therefore, 

e too hot to allow the race not only to exist but also 

) progress and improve. As its extreme northern 

sundary is close to the polar regions, in this respect it 

iso ineets the view of those who hold that the source 
of animated nature was located at the Poles and not 
.t the Equator. Its propinquity to the Behring Straits, 

here there was probably at that time an isthmas join- 
ing the two contineuts, would enable the race to pass 
over into America, and would account for the fact that 
they were apparently in that country at an even earlier 
date than that at which they reached Western Eu- 
rope. ‘Chey would also at once spread into China; 
and we know from the unique and primeval character 
of the Chinese language that there is no older race on 
the earth than the Chinese, and that in China man- 
kind may possibly have first learned to talk and de- 
velop the faculty of speech. 

In this vast region between Manchuria and the Ural 
Mountains there are high table lands and other dis- 
triets that are comparatively destitute of trees, and it 
is not a that primitive man got separated 
from or driven out of the forest and was compelled 
to give up tree-climbing and to take to walking on 
these wild plateaux and prairies. After scrambling 
along on his ** back-hands” or “ hind-feet” for a long 
time, the latter at length would develop the strength 
and form of the human foot, and would lose the shape 
and character peculiar to the ape. But this would not 
take place so long as he was living in woods and was 
accustomed to use his “ back-hands” in clasping 
boughs and climbing trees to reach the fruit that 
grew thereon. It would not have taken place if his 
cradle had been a tropical forest. 

Almost opposite Manchuria lies the island where 
dwell the hairy Ainus, so graphically described by Mr. 
Landor. Is it possible, we would ask in conclusion, 
that these closely resemble our early ancestor, prehis- 
toric man ?—Samuel Waddington, in the Nineteenth 
Centary.* 





TRADE SUGGESTIONS FROM UNITED 
STATES CONSULS. 


American Exposition in Constantinople.—The expo- 
sition of American goods and products which was es- 
tablished last year in Constantinople, says Consul- 
(teneral C. M. Dickinson, of Constantinople, under the 
name of the American Oriental Agency, is already a 
success and has outgrown the expectatious of those 
who are conducting the business. They have found 
their accommodations inadequate, and have recently 
rented and removed to a large building centrally 
located on the prineipal street of the business part of 
Constantinople. 

This change was contemplated and the details ar- 
ranged before I left my post. The removal has since 
been made, and, as the business has ample capital and 
large commercial experience in its management, it 
ought to prove a pronounced success. Consul Ravn- 
dal, of Beirut, writes me of a recent visit to Constantin- 
ople, as follows : 

I spent three hours with the manayver of your Amer- 
ican exposition there. It has elegant quarters cen- 
trally located and certainly promises great results. 

It should be understood, however, that the markets 
of the East are not waiting for American goods. They 
are already occupied by the English, German, French, 
and other nations; and the entering wedge of Ameri- 
can commerce is not to be driven into those markets 
without intelligent, persistent, and vigorous blows. 
There will be no rush of American products, except in 
such articles as wire nails, railway materials, rails, and 
other iron goods in which our prices are clearly below 
foreign competition. Trade generaily must be ex- 
ploited and built up by the same means and methods 
used in other localities where the field has been pre- 
empted, especially as those who have enjoyed a mon- 
opoly of these markets are shrewd enough to be ex- 
tremely jealous and apprehensive of American rivals. 

As there seems to be some misapprehension concern. 
ing the aim and scope of this exposition and American 
Oriental Agency, I beg to offer an explanation as to 
what it is and what it is not. 

It is an exposition, because it carries a large line of 
samples of American goods of great variety, as well as 
a stock of staple goods which find ready sale in the 
Turkish markets. But it is not merely an exposition. 
It is a business enterprise conducted for profit, with 
every facility which extensive capital, a knowledge 
_ foreign languages, experience, and brains can em- 
ploy. 

Nor is it a ‘close corporation.” Any American man- 
ufacturer who wishes to put his goods on the markets of 
Turkey, Egypt, Greece, and the Balkans, and southern 
Russia, can join this enterprise without the payment of 
a single dollar, and with the assurance that every rea- 
sonable effort will be made to find a market for his 
products, If they are sold, credit is not given to Tom, 
Dick, or Harry who may be irresponsible. but the ex- 
porter-deals directly for cash or on credit, as may be 
agreed, with W. 8. Bigelow & Company, of 116 Broad 
Street, New York, or with the American Oriental 
Ageney, whose proprietor, Mr. L. Zarifi, is one of the 
leiding bankers of Constantinople. Neither he nor 
Messrs. Bigelow & Company, ho represent the Amer- 
ican end of the combination, can get any return for 
their labor and expense except by selling the goods 
of the parties they represent and making a. profit 
thereon. 

This is the only method by which an individual ex- 
porter can reach the foreign market, and I maintain it 
is the only true method. The middleman who con- 
hects the exporter with the foreign consumer must be 
directly interested in selling goods and getting his pay. 
If he derives compensation in any other way, he is 
almost certain to relax his efforts. Moreover, in this 
case the exporter pays, if he pays anything, not for 
rainbows or promises, but for actual results. By com- 
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bining large and varied interests, the American 
Orie:.tal Ageney can afford to do what would be 
impussiole fora smaller concern, to wit, canvass the 
market thoroughly, with the understandiug that it 
is ty derive no profit unless sales are actually made, 

I beg to add a few words as to the connection of my 
office with this enterprise. There is not a manu con- 
nected with it who derives a penny of profit from the 
business either directly or indirectly. They are all em- 
ployed and paid by the government, and their in- 
terest in this work is due to the fact thatitis a 
of their business to advance and protect Awerican 
commerce in every form. 

After Barber & Company were induced, early in 
1899, to make direct sailings from New York to Constan- 
tinople, Smyrna, and other Levantine ports, the neces- 
sity of establishing an exposition, agency, or depot to 
supply American goods was apparent. There were 
plenty of people anxious to represent American ex- 
porters, but most of them are irresponsible or are in- 
terested in the sale of foreign goods with which we 
compete. I wade several efforts to interest commer- 
cial organizations in the United States in this project, 
but received no substantial encouragement. 

Then Linduced Mr. Zarifi to finance the enterprise 
and become responsible for its credits, It has required 
hard work and large expense on his part, and also on 
the part of W. 8. Bigelow & Company, but it is now 
well started ; and, conducted as it is with sagacity and 
energy, I believe it offers the safest and best possible 
medium for reaching the Mediterranean markets. 
Branches in some of the principal cities have already 
been established, and negotiations for others are well 
advaneed. Mr. Zarifi undertakes to cover with thor- 
oughness Turkey, the Balkan States, Egypt, Greece, 
and southern Russia, and no one who has made in- 
quiry in regard to his responsibility and long business 
experience in wany enterprises has any question as to 
his ability to make a success of the undertaking. The 
agency already represents nearly two hundred Ameri- 
can exporters, who are leadersjin their respective lines, 
and negotiations are pending with a number of others. 

The director and the active manager of the stores 
at Constantinople have had wide commercial experi- 
ence in the East, and they and their employes im- 
press ine as men of unusual activity and earnestness. 

have no hesitation in recommending the enterprise, 
with the caution I have already intimated—that quick 
results in general lines of American goods should not 
be anticipated. It takes time to put American goods 
on a new market already accustomed to goods of 
European manufacture, and if Bigelow & Company 
and Mr. Zarifi are willing to continue their expense and 
effort and devote all their energies to this project 
while the introductory and educational process is 
going on, the exporter should not be impatient if he 
fails to get immediate results. 


Trade Openings in Guatemala.—After a careful in- 
vestigation among the importers of Guatemala, I find 
that cheap and flas':y articles attract the buyer rather 
than those more expensive but of quiet coloring, says 
Consul-General J. C. McNally, of Guatemala. The 
articles of hose and underwear imported for local use 
are of the cheapest grade and much inferior to those of 
American mavufacture. There is, in my judgment, a 
market here for American haberdashery, and I am 
certain that its introduction in this Republic will de- 
velop a good trade in this line of goods. It is quite 
impossible to find a shirt, collar, or cuff of American 
make in all Guatemala, and the same may be said of 
other articles of wearing apparel. 

Ubservation leads me to believe that our cheaper 
grade of goods is wuch superior to the cheaper grades 
introduced into this country from England, France, 
aud Germany. For the past few months, I have en- 
deavored to ascertain the reason for the monopoly of 
the import trade by England, France, and Germany. 
1 find that all these countries have resident salesmen 
here, with display rooms in which to show their goods. 
This affords the dealers an opportunity to select from 
numberless varieties of fabric and qualities. and by 
this means cable orders can be sent, and the goods 
arrive in a reasonably short time. The representatives 
of the foreign houses usually make their headquarters 
in this city, having their warehouses stocked to supply 
the immediate wants of the trade. When business is 
quiet here. they wake trips into Salvador, Honduras, 
and Costa Rica, carrying with them all necessary sam- 
ples and supplying from their headquarters at Guate- 
mmaia City. his resident system is also a protection to 
their houses, for, if a firm has financial difficulties, they 
are on the spot to protect their principals and usually 
get their accounts in money or goods. A recent failure 

ere will demonstrate the advantage of having a resi- 
dent representative. A house doing a large business 
liquidated. The foreign agents had previously become 
acquainted with the financial difficulties of the firm 
and were able to step in at the right time. Iam in- 
formed that the foreign houses were fully protected, 
while the American creditors had to take what was 
left. These acquired advantages must, of course, in- 
fluence the trade, and if our manufacturers desire to 
compete, they must adopt thissvstem. [reiterate that 
a general displey room for United States goods in all 
these Central American countries would bring to us 
the bulk of the trade now being monopolized by Euro- 
pean houses. 

There seems to be an opening here for American 
shoes, and I think a good market awaits them. The 
ready-made shoes are imported principally from France 
and Germany, and are of a style and quality much in- 
ferior to our products at the saute price. Shoes made 
to order have in them a poor quality of leather. The 
leather is imported from Germany and England. The 
sole leather is made here, although some shoemakers 
prefer the Nicaragua sole leather, and much is im- 
ported from that Republic. 

I ain informed that the Pacific Navigation Company 
has under consideration the idea of extending its 
steamship line to San Francisco; this will open trade 
communication direct between San Francisco and the 
ports of Chile and Ecuador. 

A little study of the demands of the trade on the 
part of the American manufacturer. and a desire to 
meet the conditions to insure a safe delivery of goods, 
will win this market for American products. 


Raisins and Other Fruit in Malaga.—There is a con- 
siderable shortage in the Malaga raisin crop, Up to 
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the 15th of September, there was abundant promise of 
a full crop; but on that night, a great storm of rain 
and wind swept over the vineyards of the famous 
Malaga raisin district, doing great damage, not only 
to the grapes still on the vines, but to those that had 
been cut and were being dried into raisins. This 
heavy storm was unfortunately followed by a succes- 
sion of cloudy and rainy days. which made it impossi- 
ble for the grapes to dry properly, and, in conse- 
quence, a considerable percentage of the crop already 
cut for raisins was ruined. 

In addition to this, large quantities of grapes still 
on the vines became worthiess for raisins, on account 
of the damp, and were sent to the wine press. 

Up to this moment it is estimated tbat the raisin crop 
is short fully 30 per cent. If there should be a recur. 
rence of ee Foc cloudy days, the shortage would 
reach at least 50 per cent. of the average crop. Mean- 
while, some of the merchants here who sold raisins on 
the basis of August and September prices have sus- 
tained heavy losses. It is reported that one German 
ship which was to have carried $250,000 worth of 
raisins from Malaga to Hawburg and other German 
ports on the ist of October, left almost empty. It is 
also reported, in this connection, that in several in- 
stances firms that had taken orders in August and Sep- 
tember not only cannot fill them, but are not making 
good the losses to their clients in Germany and else- 
where. Other firms, unable to make delivery, have 
manfully paid $1 a box dead loss to their disappointed 
customers. The principal losses have been sustained 
in the so-called Malaga seedless raisins. There was a 
heavy demand for these goods because of the failure of 
the currant crop in Greece, and now, because of the 
short crop here, the prices have advanced 100 per cent. 
during the past thirty days. 

Finest cluster raisins are worth 25 pesetas ($4.82) the 
box of 22 pounds, as against 20 pesetas ($3.96) at the 
same period last year; second-grade clusters are worth 
22°50 pesetas ($4.34) the box, as against 18°50 ($3.67) last 
year; and the finest loose raisins, 17°50 pesetas ($3.38) 
as against 12°50 pesetas ($2.41) last vear. 

There are good reports of the Malaga almond crop. 
It is full and fine, but owing to the failure of this crop 
elsewhere in Spain, as well as in France and Italy, prices 
have advanced from 80 to 100 per cent. 

The lemon crop is 15 per cent. Jess than last year, and 
the lemons are small; prices are 10 per cent. higher.— 
Benjamin H. Ridgely, Consul at Malagh. 


Hints to Exporters of Ceramics.—A (German journal 
states in regard to cerawiec articles that in Smyrna, 
French and German ware has almost entirely replaced 
English ware, owing to the lower price of the former. 
The imports of ceramics at Smyrna are stated to 
amount to about $50,000 per annum, of which only 
‘one-tenth is from the factories of Staffordshire, the 
greater part coming from Saargemund, Germany, and 
from Belgium. 

According to a British report on the importation of 
earthenware into the Canary Isles, the demand during 
the year 1899 was considerably greater than in former 
years. France supplies the greater part, although 
Great Britain and Germany have their share of the 
trade. In glassware, the cheaper kinds are preferred 
to the expensive English ware, and Germany has 
secured the largest share of this trade, notwithstand- 
ing keen competition from Belgium. During the year 
1899, five times as much window glass was imported 
into the Canary Isles as in the previous year, the great- 
er part of the supply coming from France and Bel-* 
gium. 

In Brazil, according to another report, bhalf-porce- 
lain ware finds the readiest sale; German and Beigian 
ware is preferred, owing to its pleasing appearance. 

According to a French sapedt, it would seem that a 
good export business to Persia in all kinds of glass and 
porecelean ware could be cultivated. Fancy glass arti- 
cles come chiefly from Baccarat, whereas the cheap 
er articles, such as drinking glasses, are imported from 
Bohemia. Window glass and lamp chimneys are 
chiefly of Russian origin. Although glass is manu- 
factured in Persia, it is of very inferior quality and 
not adapted for general use. 

The largest import houses in Teheran, Persia, are 

nts of Messrs. Ziegler & Cowpany, of Manchester; 
essrs, Graeneweg, Dunlop & Company, of Amster- 
dam, Holland; and the Persian Gulf Trading Com- 
pany, of London, England.—Walter Schumann, Con- 
sul at Mavence. 


Tamatave Property Tax.—Consul Gibbs sends from 
Tawmatave, September 2, 1900, copy of a decree chang- 
ing the property tax on the tenantuble value of houses 
at Tamatave. The alteration is due to the situation in 
which Tamatave has been placed on account of the 
recent epidemics of the plague. ‘‘The new decree,” 
says Mr. Gibbs, ‘‘ is essentially the same as the former 
one, except that the tenantable value is reduced 25 per 
cent. instead of one-sixth, as formerly.” The tax will 
be 5 per cent. of this value. 


British Inquiry for Steel.—Consul Marshal Halstead 
writes from Birmingham, October 18, 1900, that he is 
in receipt of a communication from a steel manufac- 
turing company which contains an inquiry for Ameri- 
can steel for making forks (hay, pigging, coke, etc ), 
Siemens or Bessewer process, and requests the names 
of firms manufacturing high carbon steel of this sort. 
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TRADE NOTES AND RECEIPTS. 


Whitewash for Wood or Stone.—For the preparation 
of a good whitewash for wood or stone, proceed as fol- 
lows : Slake 20 liters of burnt lime in a suitable vessel, 
with enough hot water that the latter reaches about 15 
centimeters above the lime. Dilute the lime milk thus 
obtained and add first 1 kilo of zine sulphate and 
next 1¢ kilo of cooking salt, The latter causes the 
whitewash to harden without cracks. If desired, the 
inass may be given a pretty cream color by adding 14¢ 
kilo of yellow ocher or a pearl-gray shade by adding a 
little lampblack. Fawn color is obtained by 2 kilos of 
umber and 4 kilo of lampblack, and a stone shade by 
2 kilos of umber and 1 kilo of lampblack. The coating 
is applied as usual with the brush.—Austrian Lack 
und Farben Zeitung. 


Practical Experience in Fireproofing Wood.—Accord- 
ing to the Reports of the k. k. Gewerbemuseum, at 
Vienna, and concurring with the investigations of A. 
Patera, the impregnation of timber with water glass is 
useful only if the preparation and cowposition of the 
soluble glass had been a correct one, otherwise there 
will be efflorescences of soda, and the solution does not 
enter the wood readily. 

Impregnating agents which contain an incombusti- 
ble and insoluble body alongside of water glass, like 
that of Dorn, containing about 30 per cent. of water, 
15 per cent. of sodiuw silicate, and 55 per cent. of clay, 
asbestos, and barium: sulphate, give a coating which 
scales off and renders the wood brittle, and can, there- 
fore, not be recommended as a general thing. 

The solution recommended by the firm of Fr. Kon- 
rad’s Nachfolger near Dresden, of bitter salt 5°5 per 
cent. and magnesium chloride 0°5 per cent, on the one 
hand and borax 5 per cent. and boracic acid 0°5 per 
cent, on the other, which are employed in rotation, did 
not furnish especially favorable results. Similar re- 
sults are yielded by an aqueous solution containing 4 
per cent. of borax and 8 per cent. of bitter salt. Stronger 
solutions of more certain action, containing 8°8 per 
cent. of bitter salt and 12 per cent. of borax, present the 
drawback of small crystals separating out in the solu- 
tion as well as in the coating. 

Very useful were found to be impregnants like the fol- 
lowing : Ammonium sulphate, 70 grammes; borax, 50 
grammes; glue, 1 gramme; and water up to 1,000 
grainines. 

Of like favorable action are solutions of glue, 5 
grawwmes ; zine chloride, 2 grammes ; sal ammoniac, 80 
graummes ; borax, 57 grammes; and water to 700 
grammes. 

If the coating is to be made visible by coloration, an 
addition of 10 grammes of Cassel brown and 6 grammes 
of soda per liter is recommended, which may be dis- 
solved separately in a portion of the water used. 


Vinaigre Aromatique, — 


Tincture of benzoin 
Tincture of storax.. 
Alcohol, 85 per cent...... : os 
Strong vinegar .. ie & 
Acetic acid é 50 centiliters. 
Tincture of orris root 1 liter. 
Clove oil coed 2 grainmes. 
Neroli oil 2 " 

1 liter. 


liter. 


Tincture of tolu..... 
Mace oil........ 
Cinnamon oil.... 


Mix all and filter. 


Vinaigre Aromatique de J. V. Bully.— 


Alcohol tis 11 Hters. 
Lemon spirit......... 50 centiliters. 
Oil of lavender 5 grammes. 
Oil of rosemary. . . - 
Portugallo oil. 
Bergamot oil... . 
Clove oil 

Neroli oil.... 

Lemon oil. . 

Vinegar. . 

Tincture of benzoin.. 
Tincture of storax. 
Tincture of tolu...... 
Acetic acid 


Bau de Hebé (Freckle Water).— 


Distilled vinegar... . 

Lewons, cut in small 5 
Alcohol, 85 per cent.. ‘ - 
Lavender oil....... ton ae A ” 


“sé 


grammes. 


“ 


This mixture is allowed to stand for three or four 
days in the sun and filtered. Coat by means of a sponge 
before retiring the places of the skin where the freckles 
are and allow to dry. 


Liquid Steam Glue.— Pour 50 kilos of warm (not hot) 
water over 50 kilos of Cologne glue and allow to soak 
over night. Next day the swelled glue is dissolved with 
moderate heat, and if still too thick, a little more water 
is added, 

When this is done, add 2°5 to 3 kilos of crude nitric 
acid, stir well, and fill the liquid glue in well corked 
bottles, 

Original receipts of Alwin Engelhardt in Neueste 
Erfindungen und Erfahrungen. 


Cleaning Gilded and Polychromed Work on Altars.— 
To clean bright gold, a tine little sponge is used which 
is moistened but lightly with tartaric acid and passed 
over the gilding. Next go with a small sponge sa- 
turated with alcohol over the gilt work, whereby all 
dirt is removed. For matt gilding, take only soaper's 
lye, dip white flannel into it and carefully wipe off the 
dead gold with this, drying next with a fine linen rag. 
To clean polychromed work of dirt, ete., prepare a lye 
of rain water, 1 liter, and calcined potash, 68 grammes. 
Dipa sponge into this and wash off the article with it, 
but the object has to be washed again, right after, with 
a clean sponge and water, so that the lye does not at- 
= the paint too mach.—Farben- und Lack Zeitung, 
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it has devoted itself for more than half a century to chroni- 

cling the inventions and discoveries of the century, and it 

is fitting that the publishers should bring out a volume which 
worthily commemorates the completion of the Nineteenth Cen- 
tury. The book is scholarly and interesting, and presents in con- 
crete form the great scientific and engineering achievements of 
the century. In it are recorded and described ali the important 
developments of the arts and scien. es which characterize the peri- 
od. The influence of invention on modern life cannot be over- 
estimated. The chapters give a most comprehensive, compact, 
and coherent account of the progress which distinguishes this as 
the “golden age of invention,” resulting in industrial and com- 
mercial development which is without precedent. It is a book 
which, from its human interest, can be confidently rec« ded 
to a discriminating public. 

A chronological calendar of leading inventions is one of the im- 
portant features of the work. This enables the reader to ascer- 
tain at a glance the most important inventions and discoveries of 
any particular year. The author has devoted a considerable peri- 
od of time and careful study to its preparation, and he is specially 
qualified for the work, owing to scientific training of a high order 
and many years of practical experience in such matters. He deals 

with the subject in masterly manner, cit- , 
ing United States and foreign master 
patents, thereby giving the best authori- 
ty for the statements made, as they are 
based on official records. This has never 
before been accomplished, and the result 
is a book which will always be of sterling 
value. It may be seen at a glance, by 
examining this calendar, that in the year 
18382 Morse invented the electric telegraph, 
but that in the year 1831 Henry had trans- 
mitted signals telegraphically. it will be 
seen that in the year 1876 Bell invented 
the speaking-telephone, and in 1877 Edison 
invented the phonograph. It will also be 
seen that in the year 1815 Sir Humphry 
Davy invented the safety-lamp, in 1821 
Faraday converted electric current into 
mechanical motion, in 1885 Cowles intro- 
duced his process of manufacturing aluminium, and in 1896 Mar- 
coni devised his system of wireless telegraphy. These are a few 
examples taken at random from the list which covers one hundred 
years of invention. This list must not be confounded with the 
general classification by subject matter which comprises the prin- 
cipal part of the work. Some idea of the general scope of the 
work may be obtained from the chapter headings printed below. 
This work will at once take rank as a work of reference. The 
book is withal very interesting, and will prove a welcome addition 
to any library. 

This book is printed with large type on fine paper, and is elabo 
rately illustrated by three hundred engravings. It is attractively 
bound in cloth and leather. A tull table of contents and exam- 
ples of the illustrations, which will enable the reader to obtain an 
excellent idea of the scope of the book and the character of the 
engravings, will be sent free on application. 
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The ScrENTIFIC AMERICAN for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechanics 
of the bicycle and detailed drawings of an automo- 
bile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMERI- 
CAN SUPPLEMENT give many details of Automo- 
biles of different types, with many illustrations of 
the vehicles, motors, boilers, ete. The series make 
a very valuable treatise on the subject. The num- 
bers are: 732, 979, 993, 1053, 1054, 1055, 1056, 1057, 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 
1113, 1122, 1178, 1195, 1199, 1206, 1210. SUPPLE- 
MENT No. 1229 contains a highly interesting article 
giving full data as to operating costs of horse and 
electric delivery wagors in New York city. Price 
10 cents each, by wail. For sale by all newsdeal- 
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